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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device in which the number of wiring in a 
display area can be reduced, and also whose power consumption can be reduced in realizing 3" 
multi-gradation display. 

SOLUTION: The memory element M is composed of M1 and M2 corresponding to gradations 
to be displayed; 2nd active elements Q31, Q32 individually corresponding thereto, and bit 
selection lines B1-B 6 routed in common across control input ends of the elements Q31, 
Q32 of an equal bit order are arranged; data are written during a non-selection period of a 
selection line G; and during a selection period, the bit selection lines B1-B6 are selected 
only for a period of a weighted bit. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.#### shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An electro-optics component is arranged in each field divided in the shape of a matrix, and 
data are incorporated from a signal line to a memory device through the 1st active component prepared 
in said each field. In the display which was made to carry out display actuation of said electro-optics 
component with the output of the memory device The display characterized by preparing two or more 
said memory devices corresponding to each electro-optics component to the same signal line, and 
carrying out display actuation of said electro-optics component with the part or all the outputs of each 
of said memory device. 

[Claim 2] In the display with which the data of a signal line are incorporated to a memory device by the 
1st active component while being chosen by the selection line, and the electro-optics component was 
made to perform the display corresponding to the content of storage of the memory device The same 
signal line is received in said memory device formed corresponding to each electro-optics component. 
The 2nd active component which prepares several bits corresponding to a part of class [ at least ] of 
the gradation which should be displayed, and/or image, and is prepared by corresponding to said each 
memory device individually, It takes about in common between the control-input edges of the 2nd active 
component of bit ranking equal to mutual. The data which mind said 1st active component while being 
alternatively chosen between each bit ranking and choosing said selection line are made to store in a 
corresponding memory device. The period when said selection line is not chosen is a display 
characterized by including the bit-select line which makes the corresponding data of a memory device 
output to an electro-optics component. 

[Claim 3] In the display with which the data of a signal line are incorporated to a memory device by the 
1st active component while being chosen by the selection line, and the electro-optics component was 
made to perform the display corresponding to the content of storage of the memory device While 
preparing several bits corresponding to a part of class [ at least ] of the gradation which should display 
said memory device formed corresponding to each electro-optics component to the same signal line, 
and/or image The 3rd active component which said the 1st active component and selection line also 
correspond to each memory device individually, forms them, and is prepared by corresponding to said 
each memory device individually, The display characterized by taking about in common between the 
control-input edges of the 3rd active component of bit ranking equal to mutual, being alternatively 
chosen between each bit ranking, and including the bit-select line which makes the corresponding data 
of a memory device output to an electro-optics component. 

[Claim 4] In the display with which the data of a signal line are incorporated to a memory device by the 
1st active component while being chosen by the selection line, and the electro-optics component was 
made to perform the display corresponding to the content of storage of the memory device While 
preparing several bits corresponding to a part of gradation [ at least ] which should display said memory 
device formed corresponding to each electro-optics component to the same signal line The display 
characterized by for said the 1st active component and selection line also corresponding to each 
memory device individually, forming them, and carrying out display actuation of said electro-optics 
component with the sum output of two or more of said memory devices. 
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[Claim 5] In the display with which the data of a signal line are incorporated to a memory device by the 
1st active component while being chosen by the selection line, and the electro-optics component was 
made to perform the display corresponding to the content of storage of the memory device The same 
signal line is received in said memory device formed corresponding to each electro-optics component. 
The 2nd active component which prepares several bits corresponding to a part of gradation [ at least ] 
which should be displayed, and is prepared by corresponding to said each memory device individually, It 
takes about in common between the control-input edges of the 2nd active component of bit ranking 
equal to mutual. The bit-select line which makes the data which mind said 1st active component while 
being alternatively chosen between each bit ranking and choosing said selection line store in a 
corresponding memory device is included. The display characterized by carrying out display actuation of 
said electro-optics component with the sum output of two or more of said memory devices. 
[Claim 6] A display given in any of claims 2-5 characterized by arranging said each electro-optics 
component in the shape of a matrix, and sharing said bit-select line by contiguity space they are. 
[Claim 7] The display according to claim 6 characterized by classifying said bit-select line into two, and 
arranging in each space dispersedly. 

[Claim 8] A display given in any of claims 2-7 characterized by having further a decoding means to 
decode the select data of said bit-select line they are. 

[Claim 9] A display given in any of claims 1-8 characterized by forming said memory device with a 
ferroelectric thin film capacitor they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what gave the memory function to especially the pixel 
about the thin display suitably realized as a liquid crystal display, an EL (Electro Luminescence) display, 
etc. 

[0002L- • , ........... ......... , 

[Description of the Prior Art] In recent years, development of thin displays, such as said liquid crystal 
display, an EL display, and a FED (Field Emission Devise) display, is performed actively. Especially, taking 
advantage of the lightweight nature and low-power nature, a liquid crystal display and a thin film EL 
display attract attention as displays, such as a cellular phone and a personal computer of a pocket mold, 
and are. On the other hand, an increment of the function carried is enhanced and these pocket devices 
require strongly long duration-ization of the time by the further low-power-izing also from the display 
not to mention high-capacity-izing of the dc-battery for power sources. 

[0003] In order for a low power to perform a gradation display, a memory function is given for every pixel, 
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the periodic rewrite in the case of displaying the same image is stopped to JP,8-194205,A which is the 
typical conventional technique as technique for low-power-izing of this display by switching the 
reference voltage corresponding to that content of storage, and reducing the power consumption of an 
actuation circuit is shown in it. 

[0004] That is, as drawing 1 7 shows, on the 1st glass substrate, the pixel electrode 1 is arranged in the 
shape of a matrix, between the pixel electrode 1, the scanning line 2 is arranged in a longitudinal 
direction, and the signal line 3 is arranged in the lengthwise direction. Moreover, the reference line 4 is 
arranged at the scanning line 2 and parallel. The memory device 5 mentioned later is formed in the 
intersection of the scanning line 2 and a signal line 3, and the switching device 6 intervenes between 
this memory device 5 and the pixel electrode 1. 

[0005] Said scanning line 2 is selectively controlled by the scanning-line driver 7 for every 1 vertical 
period, said signal line 3 is collectively controlled by the signal-line driver 8 for every 1 level period, and 
said reference line 4 is collectively controlled by the reference line driver 9. Only predetermined 
distance separates on said 1st glass substrate, opposite arrangement of the 2nd glass substrate is 
carried out, and the counterelectrode is formed in the opposed face of this 2nd glass substrate. And the 
liquid crystal which is an electro-optics component is enclosed as a display ingredient between two 
glass substrates. 

[0006] Drawing 1 8 is the circuit diagram showing the configuration of each pixel section in drawing 17 in 
a detail. Said memory device 5 holding binary data is formed in the intersection of the scanning line 2 
and the signal line 3 which were formed so that it might intersect perpendicularly mutually, and the 
information currently held at this memory device 5 is outputted through said switching device 6 of three 
terminals which consist of TFT. The output from said memory device 5 is given to the control-input 
edge of a switching device 6, the reference voltage Vref of said reference line 4 is given to an end, and 
the common electrical potential difference Vcom of said counterelectrode 1 1 is given to the other end 
through the liquid crystal layer 10 from said pixel electrode 1. Therefore, according to the output of a 
memory device 5, the resistance from the end of a switching device 6 to the other end is controlled, and 
the bias condition of the liquid crystal layer 10 is adjusted. 

[0007] With the configuration of this drawing 18 , it is used for the memory device 5 using two steps of 
inverters 12 and 13 which consist of Poly-Si TFT, the memory circuit, i.e., the SUTATIKU mold memory 
device, of the form by which positive feedback was carried out. If the scan electrical potential difference 
Vg of said scanning line 2 becomes high-level and this scanning line 2 is chosen, TFT14 will be in 
switch-on and the signal level Vsig given from a signal line 3 will be inputted into the gate terminal of an 
inverter 12 through this TFT14. It is reversed with an inverter 13, and is reinputted by the gate terminal 
of this inverter 12, and the data written in the inverter 12 when TFT 14 was switch-on in this way return 
to this inverter 12 by like-pole nature, and the output of this inverter 12 is held until this TFT 14 will be 
in switch-on again. 

[0008] moreover — such — Poly-Si TFT — using — a SUTATIKU mold memory device — every pixel - 
- ****** _ ano ther configuration is indicated by the JP,2-148687,A (JP,2729089,B) number official 
report which are other conventional techniques. Drawing 19 is the circuit diagram showing the 
configuration of each pixel section in the conventional technique. Each pixel is controlled by two or more 
memory cells ml, m2, — , mn ( drawing 1 9 n= 4), the current regulator circuit 21j and the data of each of 
said memory cells m1-mn, is equipped with FETq1-qn which create the reference current of said 
current regulator circuit 21, and the organic EL device 22 driven with the current from said current 
regulator circuit 21, and consists of this conventional technique. The low electrode control signal vl is 
given in common to the memory cells m1-mn corresponding to the same pixel, and the n-bit column 
electrode control signals b1-bn are given according to an individual. 

[0009] Since a current regulator circuit 21 is the current Miller circuit which used FET 23 and 24, the 
current which the current which flows an organic EL device 22 is mutually determined by said reference 
current which is the total of a current which flows FETq1-qn which were connected to juxtaposition, 
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and flows this FETq1-qn will be determined by the data saved at memory cells ml-mn. 
[0010] Each memory cells ml-mn are constituted as drawing 20 R> 0 shows. Namely, the inverter 25 for 
an input controlled by said low electrode control signal vl, The output of the inverter 26 for maintenance, 
the inverter 27 for feedback, and the said low electrode control signal vl and the inverter 25 for an input 
is answered. The gate of the inverter 26 for said maintenance is equipped with the MOS transmission 
gates 28 and 29 which control whether said column electrode control signals b1~bn are inputted and 
whether the output of the inverter 27 for feedback is returned, and it is constituted. Therefore, the 
output of the inverter 26 for maintenance has memory device composition of the SUTATIKU mold which 
returns to the gate of the inverter 26 for this maintenance through the inverter 27 and the MOS 
transmission gate 29 for feedback 

[0011] Furthermore, the circuitry of the liquid crystal display which has arranged the image memory 
besides a display is indicated by JP,2000-227608,A as other conventional techniques. Drawing 21 is the 
block diagram of the display substrate of the conventional technique. With this conventional technique, 
the display 31 is connected to the image memory 33 through the line buffer 32. The memory cell has 
composition of the random access memory arranged in the shape of a matrix, and said image memory 33 
has the bit map configuration which has the same address space as the pixel of a display 31. 
[0012] An address signal 34 is inputted into the memory line selection circuitry 36 and the column 
selection circuitry 37 through the memory control circuit 35. The memory cell specified by said address 
signal 34 is chosen by the column line and line line which are not illustrated, and an indicative data 38 is 
written in the memory cell. In this way, the written-in indicative data 38 is outputted to a line buffer 32 
as data for one line containing a selection pixel by the address signal inputted into the memory line 
selection circuitry 36. Since the line buffer 32 is connected to the signal wiring of a display 31, this read 
indicative data 38 is outputted to the signal wiring which is not illustrated. 

[0013] On the other hand, line selection wiring which said address signal 34 changed said address signal 
34 among line selection wiring which it is inputted also into the address line conversion circuit 39 again, 
and a display 31 does not illustrate, and was obtained is chosen by the display line selection circuitry 40, 
and a selection electrical potential difference is impressed. The indicative data 38 in an image memory 
33 is written in a display 31 by such actuation. 

[0014] Drawing 22 is the circuit diagram showing an example of the circuitry of each pixel in said display 
31. The indicative data 38 which the control TFT42 connected to this line selection wiring 41 is 
controlled by the line selection wiring 41 being chosen by said display line selection circuitry 40, and is 
given from said line buffer 32 through signal wiring 43 is held at the capacitor 45 formed between the 
common wiring 44 and said control TFT42, and a flow / non-switch-on of actuation TFT46 are 
controlled by terminal voltage of this capacitor 45. It is determined whether the electrical potential 
difference given from the liquid crystal criteria wiring 48 is indirectly impressed to the pixel electrode 47 
through the capacitor 49 formed between the terminals of whether it is impressed directly and said 
actuation TFT46 by whether said actuation TFT46 will be in switch-on or it will be in non-switch-on. 
[0015] Moreover, drawing 23 is the circuit diagram showing other examples of the circuitry of each pixel 
in said display 31. With this configuration, the analog switch 51 is used as TFT which drives liquid crystal. 
This analog switch 51 consists of TFT53 of the TFT52 and the N channel of a P channel, and since this 
analog switch 51 is driven, two becoming memory circuits which Gonsist of the sampling capacitors~54 
and 55 and sampling 56 and TFT 57 are prepared respectively corresponding to said each TFT 52 and 
53. 

[0016] While said sampling 56 and TFT 57 is connected to the data wiring 58 and 59 of two with which 
polarities differ mutually, respectively, it connects with said line selection wiring 41 in common, and a 
flow / non-switch-on of this sampling 56 and TFT 57 are controlled by the line selection wiring 41, and 
the electrical potential differences D/D of said data wiring 58 and 59 are stored in the sampling 
capacitors 54 and 55 with it, respectively. In addition, it is indicated that the configuration of the 
memory circuit used for a semi-conductor may be realized on a display 31 using TFT as the 
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configuration generated by the inverter circuit which prepared two memory circuits, and did not store 
them as mentioned above, but formed the electrical potential differences D/D from which the polarity 
for driving this analog switch 51 differs in the interior of a pixel, and a configuration of a memory circuit. 
[0017] Thus, the configuration of the poly-Si TFT substrate which had an image memory 33 out of the 
display 31 for liquid crystal displays is indicated by JP,2000-227608,A. 
[0018] 

[Problem(s) to be Solved by the Invention] However, with the conventional technique of JP,8-194205,A, 
as shown in drawing 18 , even if one pixel consists of a liquid crystal layer 10, a switching device 6 for 
liquid crystal actuation, and a 1-bit memory device 5 and it can perform monochrome binary display per 
liquid crystal device, the multi-gradation display of 3 or more gradation has the problem that it cannot 
do. 

[0019] Since similarly only a liquid crystal device and the 1-bit memory device which consists of a 
capacitor 45 are constituted also from a conventional technique of JP,2000-227608,A by one pixel as 
shown in drawing 22 , there is a problem that only per above-mentioned liquid crystal device and 
monochrome binary display can be performed. 

[0020] With this point and the conventional technique of JP,2-148687,A, as shown in drawing 19 , one 
pixel is equipped with an organic EL device 22, current Miller circuit 21, and two or more memory cells 
m1-mn, and is constituted, and said multi-gradation display can be realized by rewriting the condition of 
said memory cells ml-mn. 

[0021] However, with the configuration of drawing 19 , a pixel will be covered with wiring and the new 
problem that the field for creating a memory cell etc. becomes narrow produces it, so that only memory 
cell severaln required for a multi-gradation display tends to indicate by multi-gradation, since the 
column electrode control signals b1-bn which are data side wiring are needed. 

[0022] Moreover, with the configuration of JP,2000-227608,A, the data for 1 scan line are read from an 
image memory 33 to juxtaposition, and it is sent out to the line buffer 32. Thus, the merit which sends 
out data to juxtaposition from the image memory 33 to a buffer circuit (or signal-line driver) once 
carries out parallel/serial conversion of the data for one line, it makes the inside of the shift register 
which the signal-line driver 8 as shown in drawing 17 does not illustrate as serial data transmit, the 
effectiveness which reduces the power consumption accompanying carrying out serial/parallel 
conversion again has it, and the formation of a part low power is possible for it. 

[0023] However, with such a configuration, when performing the multi-gradation display; of 3 or more 
gradation per pixel, it becomes the configuration of changing into analog voltage the data read from the 
image memory 33 by the D/A conversion circuit in the signal-line driver 8, and there is a problem that 
the power consumption accompanying D/A conversion is large. 

[0024] Since said reference current to which a configuration like JP,2-148687,A is also created by 
FETq1-qn, and flows the FET23 side of current Miller circuit 21 further again becomes useless, when 
this current Miller circuit 21 is considered to be a kind of D/A conversion circuit, there is a problem of 
the power consumption accompanying D/A conversion similarly. 

[0025] The object of this invention is offering the display which can reduce power consumption while 
being able to reduce the number of wiring in a viewing area in realizing a multi-gradation display. 

[0026] v - - - — •■- •- — - ^. ^ - — • 

[Means for Solving the Problem] An electro-optics component is arranged in each field to which the 
display of this invention was divided in the shape of a matrix. In the display which incorporates data from 
a signal line to a memory device through the 1st active component prepared in said each field, and was 
made to carry out display actuation of said electro-optics component with the output of the memory 
device Two or more said memory devices corresponding to each electro-optics component are prepared 
to the same signal line, and display actuation of said electro-optics component is carried out with the 
part or all the outputs of each of said memory device. 

[0027] According to the above-mentioned configuration, while being chosen by the selection line, by the 
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1st active component, incorporate the data of a signal line to a memory device, and the electrical 
potential difference of a reference line is impressed to an electro-optics component corresponding to 
the content of storage of the memory device. In the display which attained powers-saving of a signal-line 
actuation circuit as performed storage maintenance actuation for every electro-optics component and 
did not perform the rewrite of the same data In realizing a multi-gradation display and the display of 
another image, three pieces will be prepared if it carries out to the number-of-bits individual 
corresponding to the class of the gradation which should display the memory device formed 
corresponding to each electro-optics component to the same signal line, or image, for example, 8 
gradation. And display actuation of said electro-optics component is carried out with the part or all 
outputs. 

[0028] Therefore, when a part of outputs are used, an image which can perform digital gradation control 
by time sharing by switching a sequential output corresponding to the weight of a bit, and is different 
with a part of outputs and a residual output can also be displayed. For example, with n-bit data, it is 2n. 
It is 2n-1 not to mention displaying one image of gradation or indicating the n images of 2 gradation (1- 
bit gradation) by change. The change display with the image of gradation and the image of 2 gradation 
(1-bit gradation) etc. will be possible. On the other hand, when all outputs are used simultaneously, the 
addition electrical potential difference and current of an output of each bit can perform analog gradation 
control. 

[0029] Since the bit-select line which is incorporated by the memory device to which the data of each 
bit correspond using a common signal line, and chooses those bits by this is taken about in common 
between bit ranking equal to mutual, the number of wiring is reducible. The power consumption 
accompanying D/A conversion can also be reduced further again by driving an electro-optics 
component by the duty of time sharing with the data of a multi-bit. 

[0030] Moreover, the indicating equipment of this invention incorporates the data of a signal line to a 
memory device by the 1st active component, while being chosen by the selection line. In the display with 
which the electro-optics component was made to perform the display corresponding to the content of 
storage of the memory device The same signal line is received in said memory device formed 
corresponding to each electro-optics component. The 2nd active component which prepares several 
bits corresponding to a part of class [ at least ] of the gradation which should be displayed, and/or 
image, and is prepared by corresponding to said each memory device individually, It takes about in 
common between the control-input edges of the 2nd active component of bit ranking equal to mutual: 
The data which mind said 1st active component while being alternatively chosen between each bit . . 
ranking and choosing said selection line are made to store in a corresponding memory device. It is 
characterized by the period when said selection line is not chosen containing the bit-select line which 
makes the corresponding data of a memory, device output to an electro-optics component. 
[0031] According to the above-mentioned configuration, while being chosen by the selection line, by the 
1 st active component, incorporate the data of a signal line to a memory device, and the electrical 
potential difference of a reference line is impressed to an electro-optics component corresponding to 
the content of storage of the memory device. As storage maintenance actuation is performed for every 
electro-optics component and the rewrite of the same data is not performed, in the display aiming at 
- power-^saving of,a-sjgnal-line*actuation circuit, a multi-gradation- display and -the~display ~qf-another . 
image are realized. For this reason, it prepares several bits corresponding to a part of class [ at least ] 
of the gradation which should display the memory device formed corresponding to each electro-optics 
component to the same signal line, and/or image. For example, 8 gradation, when required, if it 
corresponds to each electro-optics component, two pieces are prepared, one piece is prepared in 
external RAM, or three pieces are altogether prepared in it corresponding to each electro-optics 
component. 

[0032] While corresponding to each memory device individually on the other hand, and the 2nd active 
component's intervening between said 1st active component and an electro-optics component, and a 



corresponding memory device and choosing said selection line, this 2nd active component is 
alternatively chosen by the bit-select line, and the data of each bit through said 1st active component 
are stored in a corresponding memory device. On the other hand, the data of a memory device with 
which said 2nd active component is that the period when said selection line is not chosen is 
alternatively chosen by the bit-select line, and corresponds are outputted to an electro-optics 
component. 

[0033] When realizing said multi-gradation display, for example, namely, by the data of a triplet 
Supposing the data of each 3rd bit are 1, the data of 1 from the memory device corresponding to the 
1st bit will be first given to an electro-optics component through the 2nd active component only in the 
unit period T. the 1- Next, the data of 1 from the memory device corresponding to the 2nd bit are given 
to an electro-optics component through the 2nd active component only in period 2 T, and the data of 1 
from the memory device corresponding to the 3rd bit are continuously given to an electro-optics 
component through the 2nd active component only in period 4 T. In this case, the electrical potential 
difference of said reference line is impressed to an electro-optics component with the gradation of 
seven of said 8 gradation of 0-7, and the digital multi-gradation display by time sharing can be realized 
in this way. 

[0034] Moreover, when using it by the 2nd active component as mentioned above, switching the output 
of some memory devices, an image which is different with a part of the outputs and a residual output 
can also be displayed. That is, with n-bit data, it is 2n as mentioned above, n images of 2 gradation (1- 
bit gradation) are switched it not only displays one image of gradation, but, and it is 2n-1 in displaying an 
easy animation The change display with the image of gradation and the image of 2 gradation (1-bit 

gradation) etc. will be possible. 

[0035] Since the data of a multi-bit are incorporated in order by each memory device by time sharing 
using a common signal line and a bit-select line is taken about in common between bit ranking equal to 
mutual by this, the number of wiring is reducible. Moreover, when performing D/A conversion by driving 
an electro-optics component by the duty of time sharing with the data of the multi-bit, the power 
consumption accompanying conversion can also be reduced. Once it writes data in a memory device in 
the change display of a different image further again, it is unnecessary and a low power can realize 
actuation of external CPU etc. 

[0036] The indicating equipment of this invention incorporates the data of a signal line to a memory 
device by the 1st active component further again, while being chosen by the selection line. In the display 
with which the electro-optics component was made to perform the-display corresponding to the content 
of storage of the memory device While preparing several bits corresponding to a part of class [ at least ] 
of the gradation which should display said memory device formed corresponding to each, electro-optics 
component to the same signal line, and/or image The 3rd active component which said the 1st active 
component and selection line also correspond to each memory device individually, forms them, and is 
prepared by corresponding to said each memory device individually, It is characterized by taking about in 
common between the control-input edges of the 3rd active component of bit ranking equal to mutual, 
being alternatively chosen between each bit ranking, and including the bit-select line which makes the 
corresponding data of a memory device output to an electro-optics component. 

[0037] According to the above-mentioned xonfiguration r while- being chosen-by the selection line r by the • 
1st active component, incorporate the data of a signal line to a memory device, and the electrical 
potential difference of a reference line is impressed to an electro-optics component corresponding to 
the content of storage of the memory device. In the display which attained power-saving of a signal-line 
actuation circuit as performed storage maintenance actuation for every electro-optics component and 
did not perform the rewrite of the same data In realizing a multi-gradation display and the display of 
another image, three pieces will be prepared if it carries out to the number-orbits individual 
corresponding to the class of the gradation which should display the memory device formed 
corresponding to each electro-optics component to the same signal line, or image, for example, 8 
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gradation. 

[0038] On the other hand, while said the 1st active component and. its selection line also correspond to 
each memory device individually and forming them, between each memory device and an electro-optics 
component, the 3rd active component alternatively chosen by the bit-select line is intervened, 
respectively. Therefore, an image which can realize the digital multi-gradation display by time sharing, 
and/or is different can also be displayed. 

[0039] Since the data of a multi-bit are incorporated in order by each memory device by time sharing 
using a common signal line and a bit-select line is taken about in common between bit ranking equal to 
mutual by this, the number of wiring is reducible. Moreover, when performing D/A conversion by driving 
an electro-optics component by the duty of time sharing with the data of the multi-bit, the power 
consumption accompanying conversion can also be reduced. 

[0040] Moreover, the indicating equipment of this invention incorporates the data of a signal line to a 
memory device by the 1st active component, while being chosen by the selection line. In the display with 
which the electro-optics component was made to perform the display corresponding to the content of 
storage of the memory device While preparing several bits corresponding to a part of gradation [ at 
least ] which should display said memory device formed corresponding to each electro-optics 
component to the same signal line Said the 1st active component and selection line also correspond to 
each memory device individually, and are formed, and it is characterized by carrying out display 
actuation of said electro-optics component with the sum output of two or more of said memory devices. 
[0041] According to the above-mentioned configuration, while being chosen by the selection line, by the 
1st active component, incorporate the data of a signal line to a memory device, and the electrical 
potential difference of a reference line is impressed to an electro-optics component corresponding to 
the content of storage of the memory device. In the display which attained power-saving of a signal-line 
actuation circuit as performed storage maintenance actuation for every electro-optics component and 
did not perform the rewrite of the same data While preparing several bits corresponding to the number 
of gradation which should display the memory device formed corresponding to each electro-optics 
component to the same signal line in realizing a multi-gradation display, the 1st active component and 
its selection line also correspond to each memory device individually, and are formed. 
[0042] Therefore, the addition electrical potential difference and current of an output of each memory 
device can perform analog gradation control. Since the data of a multi-bit are incorporated in order by 
each memory device by time sharing using a common signal line and a bit-select line is taken about in 

common between bit ranking equal to mutual by this, the number of wiring is reducible. 

[0043] The indicating equipment of this invention incorporates the data of a signal line to a memory 
device by the 1st active component further again, while being chosen by the selection line. In the display 
with which the electro-optics component was made to perform the display corresponding to the content 
of storage of the memory device The same signal line is received in said memory device formed 
corresponding to each electro-optics component. The 2nd active component which prepares several 
bits corresponding to a part of gradation [ at least ] which should be displayed, and is prepared by 
corresponding to said each memory device individually, It takes about in common between the control- 
input edges of the 2nd active component of bit ranking equal to mutual. While being alternatively chosen 

.— between each bit ranking and-choosing^aid-selection-line^ it is- characterized -by carrying outydisplay - 

actuation of said electro-optics component with the sum output of two or more of said memory devices 
including the bit-select line which makes the data through said 1st active component store in a 
corresponding memory device. 

[0044] According to the above-mentioned configuration, while being chosen by the selection line, by the 
1st active component, incorporate the data of a signal line to a memory device, and the electrical 
potential difference of a reference line is impressed to an electro-optics component corresponding to 
the content of storage of the memory device. In the display which attained power-saving of a signal-line 
actuation circuit as performed storage maintenance actuation for every electro-optics component and 
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did not perform the rewrite of the same data While preparing several bits corresponding to the class of 
the gradation which should display the memory device formed corresponding to each electro-optics 
component to the same signal line, or image in realizing a multi-gradation display It corresponds to each 
memory device individually, the 2nd active component is intervened between said 1st active component 
and an electro-optics component, and a corresponding memory device, and data are stored in a 
corresponding memory device by choosing this 2nd active component alternatively by the bit-select line. 
[0045] Therefore, the addition electrical potential difference and current of an output of each memory 
device can perform analog gradation control. Since the data of a multi-bit are incorporated in order by 
each memory device by time sharing using a common signal line and a bit-select line is taken about in 
common between bit ranking equal to mutual by this, the number of wiring is reducible. 
[0046] Moreover, it is characterized by arranging said each electro-optics component in the shape of a 
matrix, and the indicating equipment of this invention sharing said bit-select line by contiguity space. 
[0047] According to the above-mentioned configuration, wiring area can be reduced and much more 
many gradation-ization can be attained. 

[0048] The indicating equipment of this invention classifies said bit-select line into two, and is 
characterized by arranging in each space dispersedly further again. 

[0049] According to the above-mentioned configuration, the number of wiring can be balanced and 
display homogeneity can be improved. 

[0050] Moreover, the indicating equipment of this invention is characterized by having further a decoding 
means to decode the select data of said bit-select line. 

[0051] According to the above-mentioned configuration, the rate of a wiring field can be made still 
smaller. 

[0052] As for especially this invention, it is desirable to apply, when uniting with an indicating equipment 
and forming RAM (random access memory) in which the image (alphabetic character) data which should 
have a memory device with each electro-optics component of display area and the corresponding 
configuration, and should be displayed on an indicating equipment from external equipments, such as 
CPU, are written out of display area. 

[0053] With the above-mentioned configuration, although low-powerHzation is in drawing from RAM by 
displaying data on read-out and each electro-optics component at parallel, if a D/A converter is 
between RAM and an electro-optics component, the low-power effectiveness paralleHzed [ above ] 
only by that will be lost 

[0054] Then, since low-poweiHzation made into the object with the above-mentioned configuration is 
realizable by not forming a D/A converter between RAM and an electro-optics component like this 
invention, but preparing digital memory instead, and considering as the configuration which indicates by 
multi-gradation, it is desirable. 

[0055] In addition, with the configuration that whose the image memory formed out of display area with 
the above-mentioned configuration is expressed as RAM prepares SUTATIKU memory for every above- 
mentioned electro-optics component, since an image memory should just only hold data temporarily, 
even if it does not necessarily take a SRAM configuration, it is because it judges that a DRAM 
configuration may be used. 

[Q056] The-indieating-equipment of this invention is characterized by-forming-said-memory device. with a 

ferroelectric thin film capacitor further again. 

[0057] According to the above-mentioned configuration, circuit area required for a memory device can 
be made smaller than the case where it realizes in the SRAM circuit which uses transistors, such as 
TFT. 
[0058] 

[Embodiment of the Invention] It will be as follows if the 1st gestalt of operation of this invention is 
explained based on drawing 1 - drawing 4 . 

[0059] Drawing 1 is drawing showing the rough configuration of the display 61 of the 1st gestalt of 
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operation of this invention. Although this indicating equipment 61 is the EL display which used the 
electro-optics component as the organic EL device 62, it cannot be overemphasized that said liquid 
crystal device and FED component may be used. In addition, the TFT (thin film transistor) component 
formed on a substrate 63 with this configuration can be created in the CGS(Continuous Grain Silicon) 
TFT fabrication process of being explained also by JP,1 0-301 536,A, the Poly-Si TFT process generally 
used. 

[0060] CPU (central-process unit)64 exchanges data between the memory 65 which is a flash memory- 
cum-SRAM (Static Random Access Memory), makes SRAM66 on said substrate 63 memorize the data 
which should be displayed, makes directions of the controller driver 67 perform writing and periodical 
read-out, and makes memory device M formed in each pixel field A memorize the data in that SRAM66 
in profile in this display 61. And by the electrical potential difference VDD of a reference line (power- 
source line) R being given to said organic EL device 62 according to the data memorized by this memory 
device M, while acquiring a power source required for storage maintenance actuation for every pixel, as 
the rewrite of the same data is not performed, power-saving of said SRAM66 which is a signal-line 
actuation circuit, and power-saving by the power source OFF of said CPU64 are attained. 
[0061] for this reason, the selection line (gate signal line) Gi (i=, when naming generically, 1,2, — , m, 
and) from said controller driver 67 the following reference mark G — being shown — the signal line 
(data signal line) Sj (j = . when naming generically, 1, 2, — , n, and) from said SRAM66 By TFTQ1 by which 
the gate is connected to the selection line G by which TFTQ1 of the N type which is the 1st active 
component is formed in the intersection shown by the reference mark S below, and the selection 
electrical potential difference is impressed by the controller driver 67 The data currently outputted to 
the signal line S from SRAM66 are memorized by memory device M. Moreover, the output from memory 
device M is given to the gate of TFTQ2 of the P type which forms an electro-optics component with 
said organic EL device 62, and the electrical potential difference VDD of said reference line R is 
impressed to said organic EL device 62 by this TFTQ2. 

[0062] In addition, memory device M is realized by SUTATIKU memory so that it may mention later. In 
this case, as long as it considers the buffer which adjusts the data transfer rate outputted from CPU64 
in said SRAM66, and the data transfer rate to memory device M arranged to the pixel field A, since this 
SRAM66 just holds data temporarily, it is not necessary to necessarily take a SRAM configuration, and a 
DRAM configuration may be used. In this case, it can consider as the configuration which rewrites only 
memory device M corresponding to the updated data by memorizing with the data in. which it is shown 
the data corresponding to which pixel were updated. . .. 

[0063] That is, it is necessary to rewrite memory device M arranged to the pixel field A of a display 61 
through a signal line S etc. However, since the stray capacity of a signal line S etc. is generally larger 
than the usual RAM, the rewriting rate becomes slower than the usual RAM. Then, in order to hold the 
data from CPU64 temporarily, RAM equivalent to the usual RAM will be given out of a viewing area, and 
RAM outside the pixel field A is good for it with a DRAM configuration in this case. 
[0064] Moreover, the role which saves the data which were not able to be written in memory device M 
in the pixel field A can also be given to RAM arranged outside this pixel field A so that it may mention 
later. For example, if only 4-bit gradation can be arranged to a pixel when the number of gradation which 
-you-wanfcto display is 6-bit gradation, the data for remaining -2 bits-are arranged to RAM outside the • - 
pixel field A. 

[0065] What is necessary is for more memory devices to be required and just to arrange the memory 
data which have not been arranged in the pixel field A in this case to RAM outside the pixel field A, also 
when indicating two or more images by display change further again so that it may mention later. That is, 
it is also possible to exchange an indicative data between memory device M in the pixel field A and RAM 
outside the pixel field A, to usually display the memory data in the pixel field A, to move the RAM data 
outside the pixel field A to memory device M in the pixel field A, when switching to other screens, and to 
obtain a display (returning the memory data in the pixel field A to reverse to RAM besides a pixel again). 
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[0066] Moreover, CPU64 may also be united with a substrate 63 by said SRAM66 and the controller 
driver 67, and the pan. In this case, it may be made to mount the integrated circuit which used and made 
****** or a single crystal semiconductor process to the substrate 63 using said CGSTFT fabrication 
process later in a substrate 63. Furthermore, once it mounts with a TAB (Tape Automated Bonding) 
technique on the tape wired by the copper foil pattern even if directly mounted on a substrate 63 or 
when it mounts later the integrated circuit created using said single crystal semiconductor process, you 
may make it combine the TCP (Tape Carrier Package) with a substrate 63 anew. 

[0067] it should observe — memory device M formed in each pixel field A in this invention The number 
below the number-of-bits individual corresponding to the gradation which should be displayed in realizing 
a multi-gradation display, a number-of-bits individual required for two or more images which you want to 
display, or the number-of-bits individual corresponding to those combination (in drawing 1 , for 
simplification of a drawing) It is that two of reference marks M1 and M2 are prepared. The memory 
device running short is prepared in said SRAM 6 6, if needed, it is with the pixel field A and SRAM66 side, 
and an exchange of data should just be carried out to the case of under the number for which the 
number of memory device M formed in each pixel field A is needed. The following explanation is later 
mentioned about the display of two or more images supposing a multi-gradation display. 
[0068] With the configuration of drawing 1 . it corresponds to said memory devices M1 and M2 
individually, and TFTQ31 and Q32 which are the 2nd active component intervene between the line which 
connects between said TFTQ1 and Q2, and the corresponding memory devices M1 and M2. Moreover, in 
order to choose said TFTQ31 and Q32 alternatively, the bit controller 68 which the bit-select line B1, 
B-2, and its bit-select line B1 are generated, and makes B-2 generate a selection electrical potential 
difference is formed. You may unite with a substrate 63 like [ the bit controller 68 ] said SRAM66 grade. 
[0069] Drawing 2 is the block diagram showing the example of 1 configuration of said SRAM66. This 
SRAM66 is equipped with the parallel OUT control circuit 73 which is the port which outputs the data 
for a segment side 1 train (1, 2, — . m) pixel of the substrate 63 corresponding to said each signal line S 
to parallel apart from the serial and the I/O Port to CPU64 by the serial IN control circuit 71 and the 
serial OUT control circuit 72. This parallel OUT control circuit 73 has three ports, R, G, and B, for every 
pixel again. Others are equipped with address buffers 74 and 75, the low decoder 76, the column 
decoder 77, the selector 78, the memory array 79, and the gates 80 and 81 and the buffer 82 
corresponding to a chip select or various kinds of enable signals like the usual SRAM circuit. 
[0070] Drawing 3 is the electrical diagram of one pixel field Aij of eye an i line j train of the arbitration 
for explaining the configuration of said memory device M. Memory device M is carrying out to two of 
reference marks M1 and M2 like [ this drawing 3 ] above-mentioned drawing 1 for simplification of a 
drawing. Henceforth, the subscripts i and j showing eye said i line j train are added only especially about 
the case of being required, and when that is not right, they are omitted for simplification of explanation. 
[0071] CMOS inverter INV1 with which these memory devices M1 and M2 consist of TFTP1 of P type, 
and TFTN1 of N type, It is the two-step inverter configuration with which CMOS inverter INV2 which 
consists of TFTP2 of P type and TFTN2 of N type similarly was combined. Said TFTQ31 and Q32 are 
connected to the input edge of an inverter INV1. The outgoing end of an inverter INV1 is connected to 
the input edge of an inverter INV2, and the outgoing end of an inverter INV2 is a SRAM configuration 

- connected to the input edge of an : inverter INV1, and-TFTQ31 and Q32.- ••■ — -• 

[0072] Therefore, this output is given to said TFTQ2 which constitutes an electro-optics component 
from TFTQ31 and Q32, while the data from said SRAM66 are inputted into the input edge of an inverter 
INV1 through TFTQ1, and TFTQ31 and Q32, and it is reversed with this inverter IN VI, it is further 
reversed with an inverter INV2, positive feedback is carried out to the input edge of this inverter INV1 
and self-hold actuation is performed. 

[0073] Drawing 4 is the wave form chart of said bit-select line B1, B-2, and the selection line G. The 
one-frame period Tf is divided into 127 in the example of this drawing 4 . The selection line G serves as 
high level (said selection electrical potential difference) to the timing of 1 which is the write-in period of 
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data, and the bit-select line B1 and B-2 become high-level alternatively, and mind [ each / M1 and M2 ] 
the same signal line S. The data from SRAM66 are incorporated and the selection line G serves as a low 
level (non-choosing electrical potential difference) to the timing of 2-127 of the remainder which is a 
display period. And corresponding to the ratio of the weight the bit-select line B1 and whose B-2 are 
the bit, it becomes high-level alternatively, and the data of each memory devices M1 and M2 are 
outputted to TFTQ2. 

[0074] In detail, corresponding to the weight of the bit, only the unit period T is chosen and, as for the 
bit-select line B1, only period 2 T are chosen to this, as for bit-select line B-2. Moreover, in the 
example of drawing 4 . said unit period T is made into 7/127 of the one-frame periods Tf, namely, it is 
chosen by turns within the one-frame period Tf only (127-1) / {(1+2) x7} =6 time. 
[0075] Therefore, to the timing of 1, incorporation of the data to memory devices M1 and M2 is 
performed as mentioned above. The bit-select line B1 is chosen to the timing of 2-8, and the data of a 
memory device M1 are outputted to TFTQ2. Bit-select line B-2 is chosen to the timing of 9-22, and the 
data of a memory device M2 are outputted to TFTQ2. Similarly hereafter, the bit-select line B1 is 
chosen to the timing of 23-29, bit-select line B-2 is chosen to the timing of 30-43, the bit-select line 
B1 is chosen to the timing of — 107-113, and bit-select line B-2 is chosen to the timing of 114-127. 
[0076] Moreover, although only the period of 1/the 127 will be chosen in order for said every one-frame 
period, when the controller driver 67 carries out the monitor of the data transmitted to SRAM66 from 
CPU64 and there is no need for modification of a display image, the selection line G answers a control 
output from the controller driver 67, and said SRAM66 ,does not output data but it serves as power 
saving as mentioned above. 

[0077] In addition, as for the data of memory devices M1 and M2, said timing of 1 is also outputted to 
TFTQ2. Therefore, when only said timing of 2-127 is made into a display period, a gradation error will 
arise. Although direct TFTQ2 will drive by the data from SRAM66 on the other hand when said timing of 
1 is also made into a display period, the effect of the voltage variation by the writing of the data to 
memory devices M1 and M2 will arise. Therefore, in consideration of the effect of the period when the 
selection line G is set to the bit-select line B1 and B-2 being high-level high-level, said selection line G 
should just adjust the period when the bit-select line B1 and B-2 are high-level between low level. Both 
the electrical potential difference VDD of said reference line R and the electrical potential difference at 
the time of selection of a signal line S are 5-6V, for example. 

[0078] Thus, while preparing only M1 and M2 of the number-orbits individual corresponding to the 
gradation which should display said memory device M in the display 61 which attained power-saving- 
using memory device M in realizing a multi-gradation display TFTQ31 and Q32 are prepared among said 
TFTQ1 and Q2, respectively. While the selection line G is chosen, the data of each bit are memorized to 
memory devices M1 and M2 one by one by time sharing through TFTQ1. By giving the memorized data 
to the gate of TFTQ2 corresponding to the ratio of the weight of a bit, the period when the selection 
line G is not chosen drives the electrical potential difference VDD of a reference line R by time sharing, 
and can realize the digital multi-gradation display of the electro-optics component 62. 
[0079] As compared with the configuration of said drawing 19 which uses two or more memory cells m1- 
mn similarly for a multi-gradation display, therefore, in this invention If one signal line S, the selection 

line G and the bit-select line B1-?common to each color of R, G, and B r and B-2 ,are needed and the 

number of bits is set to x for every color of R, G, and B 1x3(R, G, B)+1+x ** = to 4 becoming +x, with 
the configuration of drawing 1 9 , it becomes [ xx3(R, G, B)+1=(low electrode control signal line)3x+1 ], 
and the number of wiring can be reduced substantially. Even if it reduces the area of wiring in each pixel 
field A and increases the number of gradation by this, the field for creating a memory device M1 and M2 
grade is fully securable. 

[0080] Moreover, data are written in SRAM66 prepared out of the viewing area from CPU64. By 
performing adjustment with the writing speed of the data from CPU64, and the writing speed of the data 
to memory devices M1 and M2, and writing two or more bit data in the direct memory devices M1 and 
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M2 from SRAM66 further at parallel Since change the data from SRAM66 serially, it becomes 
unnecessary to transmit them like the conventional signal-line actuation circuit and the gradation 
display using digital data is realized by each pixel The big D/A conversion circuit of power consumption 
is not needed between SRAM66 and a pixel, and low-poweiHzation can be attained in this way. 
[0081] The power required in order to generate analog voltage from gradation data is larger than power 
required [ since the power consumption accompanying carrying out D/A conversion of the data is larger 
than the power consumption accompanying data transfer ] of a cellular phone with many opportunities 
to display a static image especially in order to send gradation data serially, the above-mentioned fault 
can be compensated and too much effective effectiveness can be expected. 

[0082] Furthermore, like [ memory devices M1 and M2 ] the usual SRAM, since it consists of two steps 
of CMOS inverters INV1 and INV2, among P type TFTP1 and P2 of each inverters INV1 and INV2, and N 
type TFTN1 and N2, TFT used as switch-on has few currents on which either flows each inverters INV1 
and INV2 while being one side and maintaining the memory condition, and it is a low power. 
[0083] In addition, with an above-mentioned configuration, since a signal line S is shared in two or more 
bits, compared with the case where only the number of memory devices as shown by said drawing 1 9 
secures a signal line S, the fault used as number-of-bits twice has a data transfer frequency. However, 
if data are serially transmitted to the conventional signal-line actuation circuit from SRAM66 when the 
number of pixels of a display is made into mxn, a required transfer frequency will become the parallel 
number xn time of a signal line S. Usually, although n is 80 or more, since the number of bits x is about 
eight, the effectiveness that the above-mentioned configuration also lowers the data transfer rate to 
the memory devices M1 and M2 by transmitting data to parallel remains. 

[0084] On the other hand, the display of said two or more images is explained below. For example, by 
switching and reading the data from memory device M at the time of a static-image display, if the 
number of memory device M is set to k, if it is the image of 1-bit gradation (2 gradation), k images can 
be switched and displayed. That is, if it is 2 gradation image and is k images and 4 gradation image, it can 
be displayed as k/2 image and — . Moreover, each image does not need to be the same number of 
gradation, for example, can also perform the change display with the image of j 0<k) bit gradation, and 
the image of residual k-j bit gradation. In this way, it is also possible to display an easy animation with 
the power consumption of same extent as a static image. 

[0085] Moreover, when displaying such a static image, it is also possible to read the residual data for 2 
bits from SRAM66 besides a pixel as mentioned above, if only the memory device for 4 bits can be 
arranged to a pixel although he wants to display 6-bit gradation. In this case, it is desirable to store the 
data for a triplet in SRAM66 besides a pixel with a SRAM configuration (the remainder is good with a 
DRAM configuration). 

[0086] When displaying two or more images, the need of using more memory devices comes out further 
again. From RAM besides a pixel, also at this time, required bit data are read to the memory device of a 
pixel, and it should just display them. [ as well as the above ] When memorizing only data required for a 
part of graphic display among data required for two or more graphic display further again to the memory 
device and displaying other images, it is also possible to obtain two or more graphic display and easy 
animation displays, not turning on acceptance (returning data of memory device to RAM besides pixel 
with it) GPU for data newly from RAM. besjdes a pixel. - , - . — . 

[0087] It will be as follows if the 2nd gestalt of operation of this invention is explained based on drawing 
5 and drawing 6 . 

[0088] Drawing 5 is the electrical diagram of one pixel field A in the display of the 2nd gestalt of 
operation of this invention. The configuration of this drawing 5 is similar to the configuration of above- 
mentioned drawing 3 , attaches and shows the same reference mark to a corresponding part, and omits 
that explanation. Like [ this configuration ] the configuration of above-mentioned drawing 3 , for 
simplification of a drawing, although memory device M is as two of reference marks M1 and M2, three or 
more memory devices can respond. 
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[0089] it should observe — while TFTQ1 1 and Q12 which are the 1st active component for memory 
devices M1 and M2 being alike, respectively, corresponding with this configuration, and incorporating 
data from the same signal line S are prepared, it is that TFTQ51 and Q52 which are the 3rd active 
component which gives the output of memory devices M1 and M2 to TFTQ2 of said electro-optics 
component are prepared. Said TFTQ1 1 will write the data from a signal line S in a memory device M2, if 
a selection electrical potential difference is given to the selection line Ga and the data from a signal line 
S will be given to a selection electrical potential difference to writing and said TFTQ12 by the memory 
device M1 at the selection line Gb. 

[0090] Moreover, said bit-select line so that it may be used in common by two memory devices M1 and 
M2 and the output of each memory devices M1 and M2 may.be alternatively given to said TFTQ2 for 
this reason, as a reference mark B shows It is that TFTQ51 by the side of a memory device M1 is P 
type, TFTQ52 by the side of a memory device M2 has become N type, and the selection electrical 
potential difference of said bit-select line B is given to the gate of these TFTQ51 and Q52. Either 
output of a memory device M1 and a memory device M2 will be given to TFTQ2, and only a 
corresponding period will flow [ a current ] to an organic EL device 62. 

[0091] Drawing 6 is the wave form chart of said bit-select line B, the selection lines Ga and Gb, and a 
signal line S. Also by the example of this drawing 6 , the one-frame period Tf is divided into 127, to the 
timing of 1 which is the write-in period of data, the selection lines Ga and Gb serve as high level (said 
selection electrical potential difference) one by one according to the bit data sent out to the signal line 
S, and the data from SRAM66 are written in each memory devices M1 and M2. To the timing of 2-127 of 
the remainder which is a display period, the selection lines Ga and Gb serve as a low level (non- 
choosing electrical potential difference), and it switches to the selection electrical potential difference 
V1 of a memory device M1, and the selection electrical potential difference V2 of a memory device M2 
corresponding to the ratio of the weight whose bit-select line B is the bit, and the data of each memory 
devices M1 and M2 are alternatively outputted to TFTQ2. 

[0092] Thus, a multi-gradation display is performed by setting to 1:2 the ratio of the period whose 
selection electrical potential difference sent out to the bit-select line B is V1, and the period which is 
V2. Moreover, binary image (alphabetic character and image) data which are different in memory devices 
M1 and M2 are made to memorize, by switching this bit-select line B to electrical potential differences 
V1 and V2 periodically per 1 or two or more frames, two images are displayed periodically and an easy 
repetition dynamic image can be displayed. A cellular phone etc. awaits and such a function tends to be 
liked as a screen. ....... ...... 

[0093] It will be as follows if the 3rd gestalt of operation of this invention is explained based on drawing 
7 and drawing 8 . 

[0094] Drawing 7 is the electrical diagram of one pixel field A in the display of the 3rd gestalt of 
operation of this invention. The configuration of this drawing 7 is similar to the configuration of above- 
mentioned drawing 5 , attaches and shows the same reference mark to a corresponding part, and omits 
that explanation. Like [ this configuration ] the configuration of above-mentioned drawing 3 , for 
simplification of a drawing, although memory device M is as two of reference marks M1 and M2, three or 
more memory devices can respond. 

[0095] -With therconfiguration of said drawing ,1- and . drawing^- , the timersha ring gradation display is«used 
as the technique of realizing a gradation display. However, this invention is not limited to it and an 
electro-optics component is not limited to an organic EL device 62, either, then — it should observe — 
the gestalt of this operation shows the example in the case of impressing analog voltage to the liquid 
crystal 91, and realizing a gradation display, using liquid crystal 91 as an electro-optics component. 
[0096] It connects with the parallel circuit of resistance R1 1 and R12, and mutual [ resistance R2 and 
mutual ] at a serial, and said liquid crystal 91 intervenes among the reference lines (power-source line) 
R and GND of supply voltage VDD. Said bit-select line B1 and B-2;B are not prepared, but the output of 
memory devices M1 and M2 is given to TFTQ61 and Q62 of P type, respectively, and controls its flow / 
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un-flowing by this configuration. TFTQ61 is formed in said resistance R11 and R12 and juxtaposition, 
and TFTQ62 is prepared in said resistance R2 and juxtaposition, respectively. Moreover, resistance R3 is 
formed in liquid crystal 91 and juxtaposition. 

[0097] Said resistance R11 and R12 is mutually formed in juxtaposition for creating resistance of one 

half of resistance, it is the effect of processes, such as etching conditions, and although it is 

comparatively easy for abbreviation etc. to be by carrying out and to create resistance of resistance, it 

is difficult for it to double and create resistance of the resistance of 1/said 2 alone. Therefore, as for 

the resistance of each resistance R11, R12, R2 f and R3, it is desirable that it is equal to mutual. 

[0098] Hereafter, when ON resistance of TFTQ61 and Q62 is disregarded and this TFTQ61 and Q62 are 

non-switch-on at both the liquid crystal 91, it is VDDx (R3/(+R2+R3> (R11// R12)). 

When ****** is impressed and TFTQ61 is [ TFTQ62 ] non-switch-on in switch-on, it is VDDx 

(R3/CR2+R3)). 

When ****** is impressed and TFTQ61 is [ TFTQ62 ] switch-on in non-switch-on, it is VDDx 
(R3/C+R3) (R11// R12)). 

****** is impressed, and when both TFTQ61 and Q62 are switch-on, the electrical potential difference 
of VDD will be impressed directly. In addition, (R11// R12) is the parallel resistance values of resistance 
R11 and resistance R12, and (R1 1xR12)/(R1 1+R12) can express by the above-mentioned formula. 
[0099] Therefore, when the resistance of each resistance R11, R12, R2, and R3 is equal to mutual as 
mentioned above and both TFTQ61 and Q62 are non-switch-on. The electrical potential difference of 
2VDD/5 is impressed, when TFTQ61 is [ TFTQ62 ] non-switch-on in switch-on, the electrical potential 
difference of VDD/2 is impressed, and when TFTQ61 is [ TFTQ62 ] switch-on in non-switch-on, the 
electrical potential difference of 2VDD/3 will be impressed, thus, the easy D/A conversion circuit in the 
pixel field A — ****** — things are also possible. 

[0100] Thus, especially the technique that divides the supply voltage VDD given from the reference line 
(power-source line) R, and carries out electrical-potential-difference conversion by switching TFTQ61 
and Q62 corresponding to each memory devices M1 and M2 to a flow / non-switch-on and that is 
impressed to an electro-optics component has an electro-optics component effective in liquid crystal 
91 case. Moreover, said resistance R11, R12, R2, and R3 is not performed, but a capacitor may be made 
to perform a partial pressure. 

[0101] in addition — although can switch two or more images and they cannot be expressed as the 
configuration of above-mentioned drawing 7 — between memory devices M1 and M2, and TFTQ61 and 
Q62 — the 3rd active component — preparing — this — it is also possible between the 3rd active 
component and the combination of memory devices M1 and M2 to switch an image. Moreover, if a point 
without the bit-select line B is removed, since the control timing of this configuration is the same as the 
control timing of above-mentioned drawing 6 , explanation of the timing is omitted here. 
[0102] Although it has the effectiveness that the configuration of above-mentioned drawing 7 reduces 
the number of wiring in a viewing area A here, the effectiveness of low-power-izing is thin. Then, the 
configuration of the D/A conversion circuit which can also realize low-power-ization is more preferably 
shown in drawing 8 . In the configuration of this drawing 8 , the same reference mark is attached and 
shown in the part corresponding to the configuration of drawing 7 . it should observe — the output of 
memory devices Ml and M2 is that Ikjuid -crystal 91 is given respectively through capacitotcSrC14 and,,-.- 
C21. Therefore, with this configuration, since resistance is not used, there are few increments in power 
consumption and they can attain said low-power-ization. 

[0103] When electrostatic capacity of liquid crystal 91 is set to CLC, the electrical potential difference 
of 0 is impressed to liquid crystal 91 with this configuration when it is the same as that of a reference 
mark respectively, ********** of capacitors C1 1 and C21 is shown and both the outputs of memory 
devices M1 and M2 are GND potentials, and the output of a memory device M1 is [ the output of a 
memory device M2 ] GND potential in VDD potential, it is VDDxC1/(CLC+C11+C21). 
When ****** is impressed and the output of a memory device M1 is [ the output of a memory device 
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M2 ] VDD potential in GND potential, it is VDDxC2/(CLC+C1 1+C21). 

When ****** is impressed and both the outputs of memory devices M1 and M2 are VDD potentials, it is 

VDDx(C11+C21)/(CLC+C11+C21). 

****** j s impressed. 

[0104] It is referred to as C21=2xC1 1, and if the C1 1 [ largest possible to the extent that it becomes 
equal to CLC ] is taken and supply voltage VDD is set up appropriately, a multi-gradation display can be 
performed there using liquid crystal 91. 

[0105] It will be as follows if the 4th gestalt of operation of this invention is explained based on drawing 
9 - drawing 1 1 . 

[0106] Drawing 9 is the electrical diagram of one pixel field A in the display of the 4th gestalt of 
operation of this invention. The configuration of this drawing 9 is similar to the configuration of above- 
mentioned drawing 1 , drawing 5 , and drawing 8 . This configuration generates the gate voltage of 
TFTQ2 which drives an organic EL device 62 using the D/A function which used the capacitor of above- 
mentioned drawing 8 . For this reason, one terminal of capacitors C21 and C22 is connected to the gate 
of said TFTQ2 which is a voltage-output stage. The other-end child of a capacitor C21 is connected to 
the output of a memory device M2, and the other-end child of a capacitor C22 is connected to one 
terminal of capacitors C1 1 and C12. The other-end child of a capacitor C1 1 is connected to the output 
of a memory device Ml, and the other-end child of a capacitor C12 is connected to the reference line R 
of supply voltage VDD. 

[0107] And it considers as the electrostatic capacity of C21=C11=C12, and considers as the 
electrostatic capacity of C22=2xC21. Namely, the so-called C-2C It considers as a DAC configuration. 
About this C-2CDAC configuration, it is ASIA. Although that theoretic explanation is omitted since it is 
indicated by P285 grade of DISPLAY'98, it is also possible to constitute a D/A conversion circuit using 
such a capacitor, and to give that output to TFTQ2 for actuation of an organic EL device 62. 
[0108] Moreover, with this configuration, TFTQ71 of the P type which is the 2nd active component is 
prepared between TFTQ(s)1 and the memory devices M1 which are the 1st active component. TFTQ72 
of the N type which is the 2nd active component is prepared between TFTQ1 and a memory device M2, 
the selection electrical potential difference of said bit-select line B is given to those gates of TFTQ71 
and Q72, and said TFTQ1 is minded. The data of a signal line S are alternatively written in memory 
devices M1 and M2. 

[0109] Drawing 10 is the wave form chart of said bit-select line B, the selection line G, and a signal line 
S. Also by the example of this drawing 10 , the one-frame period Tf is divided into 127, to the timing of 
1 which is the write-in period of data, while the selection line G serves as high level (selection electrical 
potential difference), the bit-select line B switches to the selection electrical potential difference V1 of 
a memory device M1, and the selection electrical potential difference V2 of a memory device M2 one by 
one according to the bit data sent out to the signal line S, and the data from SRAM66 are written in 
each memory devices M1 and M2. To the timing of 2-127 of the remainder which is a display period, 
since the selection line G serves as a low level (non-choosing electrical potential difference) and the 
writing of data is forbidden, the bitrselect line B serves as an. electrical potential difference ( drawing 10 
selection electrical potential difference V1) of arbitration. 
, . - [011 0] Thus, without using ttme-sharingrgradation, even if it is the electno-optics-component of-a-, < 
current actuation mold by constituting, by controlling the gate voltage of TFTQ2j a corresponding 
current value can be acquired and a gradation display can be performed. 

[0111] moreover, as the technique of current conversion of the output from memory devices M1 and M2 
for the electro-optics component of a current actuation mold The switching element corresponding to 
each memory devices M1 and M2 by thus, the thing to switch to a flow / non-switch-on as most direct 
technique in addition to the technique of acquiring the current which controls the gate voltage of TFTQ2 
and corresponds The conductivity between power-source wiring and an electro-optics component is 
changed, and there is the technique of giving a current to an electro-optics component. This is 
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especially effective when an electro-optics component is an organic EL device. Drawing 11 shows the 
configuration. Data are written in memory devices M1 and M2 by said TFTQ11 and Q12 from said signal 
line S t respectively, and that output controls TFTQ61;Q62 and Q63 by this configuration, all of TFTQ61- 
Q63 consist of same sizes — having — every — as for TFTQ61-Q63, a current equal to mutual will 
flow at the time of switch-on. 

[01 12} Therefore, even if a memory device M2 can supply a twice as many current as this to an organic 
EL device 62 to a memory device M1 according to the weight of a bit, the data from SRAM66 are only 
written in memory devices M1 and M2 in this way and it does not use time sharing, a gradation display 
can be performed with the electro-optics component of a current actuation mold. 

[01 13] It will be as follows if the 5th gestalt of operation of this invention is explained based on drawing 
12R>2. 

[01 14] Drawing 12 is the electrical diagram of one pixel field A in the display of the 5th gestalt of 
operation of this invention. The configuration of this drawing 1 2 is similar to the configuration of above- 
mentioned drawing 3 , attaches and shows the same reference mark to a corresponding part, and omits 
that explanation, it should observe — with this configuration, while the ferroelectric thin film capacitors 
C1 and C2 are used as a memory device, it is that direct continuation of TFTQ1 which are this memory 
device and the 1st active component is carried out, and TFTQ31 and Q32 which are the 2nd active 
component are instead arranged between a memory device and GND. How to use the ferroelectric thin 
film capacitors C1 and C2 of this drawing 12 is a 1T(transistor)1C (capacitor) configuration as used in 
the field of FRAM (ferroelectric memory device). By this, required circuit area can be made smaller than 
the SRAM circuit which uses four TFTP1, P2, N1, and N2 of drawing 3 . 

[0115] In addition, since the manufacture approach of a ferroelectric thin film capacitor is indicated by 
JP,2000-164818,A, JP,2000-169297,A, etc., detailed explanation is omitted here. 

[01 16] Moreover, with this configuration, the end of said ferroelectric thin film capacitors C1 and C2 is 
connected to TFTQ1 and Q2a, and the other end is grounded through said TFTQ31 and Q32. 
Furthermore, with the substrate 63 of said drawing 1 and drawing 3 , in the order of a substrate, an 
anode plate, an electron hole ON layer, an electron hole transporting bed, a luminous layer, an electronic 
transporting bed, and cathode, the built-up sequence of an organic EL device 62 uses TFTQ2 as P type, 
and is inserting the organic EL device 62 between TFTQ2 and GND. On the other hand, with the 
configuration of this drawing 12 , organic EL device 62a which a laminating is carried out and consists of 
order of a substrate, cathode, an electronic transporting bed, a luminous layer, an electron hole 
transporting bed, an electron hole ON layer, and an anode plate is used for substrate 63a, and this 
organic EL device 62a is inserted between TFTQ2a of N type, and the reference line R of supply voltage 
VDD. Thus, the amplitude of TFTQ2a and the gate voltage of Q31 and Q32 is made small. 
[0117] It will be as follows if the 6th gestalt of operation of this invention is explained based on drawing 
JK3 R> 3 and drawing 14 . 

[0118] Drawing 13 is the electrical diagram of four pixel fields in the display of the 6th gestalt of 
operation of this invention. The configuration of this drawing 13 is similar to the configuration of above- 
mentioned drawing 12 , attaches and shows the same reference mark to a corresponding part, and omits 
that explanation, it should observe — with this configuration, it is that six ferroelectric thin film 
capacitors G1-G6.per pixel are- used as a memory device. Moreover,, the reference- line RJs shared by 
the line writing direction by the odd-numbered pixel ( drawing 6 A1 1, A21) and the even-numbered pixel 
( drawing 6 A12, A22). The bit-select line B1 for driving TFTQ31-Q36 corresponding to said ferroelectric 
thin film capacitors C1-C6, respectively - B6 It is in the direction of a train with the odd-numbered pixel 
( drawing 13 A11, A12) and the even-numbered pixel ( drawing 13 A21, A22), namely, is used in common 
by contiguity space, and the rate of the wiring field occupied in a viewing area is made small. Electrical 
potential difference of a reference line R - It is VDD, and TFTQ2a of N type is used and organic EL 
device 62a is used corresponding to this. 

[0119] Drawing 14 is said bit-select line B1 - B6 and the selection line Gi, and the wave form chart of 
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Gi+1. The one-frame period is divided into 128 in the example of this drawing 14 . In profile The 
selection line Gi becomes high-level to the timing of 1, and the bit-select line B1 - B6 become high- 
level alternatively. The data from SRAM66 are incorporated by each ferroelectric thin film capacitors 
C1-C6 of the i-rth line. Selection line Gi+1 becomes high-level to the timing of 2, and the bit-select line 
B1 - B6 become high-level alternatively. The data from SRAM66 are incorporated by each ferroelectric 
thin film capacitors C1-C6 of the i+1st line. To the residual timing of 3-128, the selection line Gi and 
Gi+1 are set to a low level, and only the period of weight the bit-select line B1 - whose B6 are the bit 
becomes high-level alternatively, and the data of each ferroelectric thin film capacitors C1-C6 are 
outputted to TFTQ2a. 

[0120] In addition, in the above-mentioned case, while writing data in each ferroelectric thin film 
capacitors C1-C6 of the i-th line since selection line Gi+1 is a low level when the selection line Gi is 
high-level, data are not written in at each ferroelectric thin film capacitors C1-C6 of the i+1st line. 
[0121] In detail, corresponding to the weight of the bit, only period 4 T are chosen, as for bit-select line 
B4, only period 8 T are chosen, only the unit period T is chosen and, as for the bit-select line B1, only 
period 32 T are chosen [ as for bit-select line B-2, only period 2 T are chosen, and / as for bit-select 
line B5, only period 16 T are chosen, and ] for the bit-select line B3, as for bit-select line B6. Moreover, 
in the example of drawing 14 , said unit period T is made into 1/128 of one-frame periods, namely, it is 
chosen by turns within an one-frame period only (128-2) / {(1+2+4+8+16+32) x1} =2 time. 
[0122] Therefore, to the timing of 1 and 2, incorporation of the data to each ferroelectric thin film 
capacitors C1-C6 is performed as mentioned above. The bit-select line B1 is chosen to the timing of 3, 
and bit-select line B-2 is chosen to the timing of 4-5. The bit-select line B3 is chosen to the timing of 
6-9, and bit-select line B4 is chosen to the timing of 10-17. Bit-select line B5 is chosen to the timing of 
18-33, bit-select line B6 is chosen to the timing of 34-65, the bit-select line B1 is again chosen to the 
timing of 66, and bit-select line B6 is chosen to the timing of —97-128. 
[0123] Thus, much more many gradation-ization can be attained by constituting. 
[0124] In addition, in the example of drawing 14 , the same bit-select line is chosen twice among one 
frame/This is because the problem of the animation false coutour same with having become a problem 
, by PDP occurs by the approach of obtaining luminescence corresponding to each bit only once among 
one frame. However, what is necessary is for the bit (for example, bit-select line B6 and B5) near MSB 
to divide a selection period finely, and just to make it distribute it within an one-frame period, in order to 
obtain further many luminescence like said drawing 4 and to improve said animation false coutour further. 
[0125] Moreover, since the direction which makes a luminescence period a part of one-frame period 
moves with the effectiveness of said cure against animation false coutour rather than making all one- 
frame periods into a luminescence period, and there is effectiveness of the cure against dotage, it is 
desirable. In order to make this nonluminescent condition, to hold the electrical potential difference 
which makes organic EL device 62a nonluminescent to one of six ferroelectric thin film capacitors C1- 
C6 of drawing 13 , or to replace with that one ferroelectric thin film capacitor, to prepare wiring 
connected with the electrical potential difference which makes organic EL device 62a nonluminescent, 
and what is necessary is just made to perform actuation which chooses that ferroelectric thin film 
capacitor or wiring. 

_ ,.-[01 261 It will.be as. follows-if 4he,7tk • 

15 R> 5. 

[0127] Drawing 1 5 is the electrical diagram of four pixel fields in the display of the 7th gestalt of 
operation of this invention. The configuration of this drawing 15 is similar to above-mentioned drawing 
13 and the configuration of drawing 3 , attaches and shows the same reference mark to a corresponding 
part, and omits that explanation, it should observe — it is that the bit-select line B1 - B6 are classified 
into two, B1-B3, and B4 - B6, and are uniformly arranged with this configuration at each space. That is, 
although the point that the bit-select line B1 - B6 are shared by contiguity space is the same as that of 
the configuration of said drawing 1 3 , with the configuration of drawing 13 , to being arranged by the 
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space which the bit-select line B1 - B6 share collectively, it is divided into two and is dispersedly 
arranged in them by this configuration. 

[0128] Therefore, the number of wiring can be balanced and display homogeneity can be improved. 
[0129] In addition, although the write-in period over the ferroelectric thin film capacitors C1-C6 in 
actuation as shown by said drawing 14 turns into 3 unit time amount from 2 unit time amount, since 
others are the same, the detail is omitted here. 

[0130] It will be as follows if the 8th gestalt of operation of this invention is explained based on drawing 
16 R> 6. 

[0131] Drawing 16 is the electrical diagram of two pixel fields in the display of the 8th gestalt of 
operation of this invention. The configuration of this drawing 1 6 is similar to the configuration of above- 
mentioned drawing 14 , attaches and shows the same reference mark to a corresponding part, and omits 
that explanation, it should observe — it is that that to which the selection output is decoded within 
each pixel A1 1 and A21, and it corresponds of the ferroelectric thin film capacitors C1-C8 with this 
configuration using three bit-select lines B1-B3 is chosen. For this reason, eight ferroelectric thin film 
capacitors C1-C8 are formed as mentioned above from 23 = 8. Moreover, if it corresponds to the odd- 
numbered ferroelectric thin film capacitors C1, C3, C5 t and C7, TFTQ31, Q33, Q35, and Q37 of N type 
are prepared, respectively. If it corresponds to the even-numbered ferroelectric thin film capacitors C2, 
C4, C6, and C8, while preparing TFTQ32a of P type, Q34a, Q36a, and Q38a, respectively, TFTQ81-Q86 
for decoding said selection signal are prepared. 

[0132] Therefore, the rate of a wiring field can be made still smaller. 
[0133] 

[Effect of the Invention] As mentioned above, the indicating equipment of this invention incorporates the 
data of a signal line to a memory device by the 1st active component, while being chosen by the 
selection line. Corresponding to the content of storage of the memory device, the electrical potential 
difference of a reference line is impressed to an electro-optics component In the display which attained 
powei^saving of a signal-line actuation circuit as performed storage maintenance actuation for every 
electro-optics component and did not perform the rewrite of the same data In realizing a multi- 
gradation display and the display of another image, it prepares several bits corresponding to the class of 
the gradation which should display the memory device formed corresponding to each electro-optics 
component to the same signal line, or image, and display actuation of said electro-optics component is 
carried out with the part or all outputs. 

[0134] So, when an image which can use a part of outputs, and can perform digital gradation control by 
time sharing, and is different with a part of outputs and a residual output can be displayed and all 
outputs are used simultaneously, the addition electrical potential difference and current of an output of 
each bit can perform analog gradation control. 

[0135] Since the bit-select line which is incorporated by the memory device to which the data of each 
bit correspond using a common signal line, and chooses those bits by this is taken about in common 
between bit ranking equal to mutual, the number of wiring is reducible. If D/A conversion is performed 
further again by driving an electro-optics component by the duty of time sharing with the data of a 
multi-bit, the power consumption accompanying conversion is also reducible. 
- [0136] Moreover, ,as mentioned above,. the indicating equipment-of thts^inventionJncorporates, the. data ■ - — 
of a signal line to a memory device by the 1st active component, while being chosen by the selection 
line. Corresponding to the content of storage of the memory device, the electrical potential difference of 
a reference line is impressed to an electro-optics component. In the display which attained power- 
saving of a signal-line actuation circuit as performed storage maintenance actuation for every electro- 
optics component and did not perform the rewrite of the same data In realizing a multi-gradation display 
and the display of another image, the same signal line is received in the memory device formed 
corresponding to each electro-optics component. While preparing several bits corresponding to a part of 
class [ at least ] of the gradation which should be displayed, and/or image The 2nd active component is 
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intervened between each memory device, said 1st active component, and an electro-optics component, 
and read-out to the writing / electro-optics component to the memory device of data is controlled by 
choosing the 2nd active component alternatively by the bit-select line. 

[0137] So, an image which can realize the digital multi-gradation display by time sharing, and/or is 
different can also be displayed. And since it is incorporated in order by each memory device by time 
sharing using a common signal line and a bit-select line is taken about in common between bit ranking 
equal to mutual, the data of a multi-bit can reduce the number of wiring. Moreover, when performing 
D/A conversion by driving an electro-optics component by the duty of time sharing with the data of the 
multi-bit, the power consumption accompanying conversion can also be reduced. Once it writes data in 
a memory device in the change display of a different image further again, it is unnecessary and a low 
power can realize actuation of external CPU etc. 

[0138] As mentioned above, the indicating equipment of this invention incorporates the data of a signal 
line to a memory device by the 1st active component further again, while being chosen by the selection 
line. Corresponding to the content of storage of the memory device, the electrical potential difference of 
a reference line is impressed to an electro-optics component. In the display which attained power- 
saving of a signal-line actuation circuit as performed storage maintenance actuation for every electro- 
optics component and did not perform the rewrite of the same data While preparing several bits 
corresponding to the class of the gradation which should display the memory device formed 
corresponding to each electro-optics component to the same signal line, or image in realizing a multi- 
gradation display and the display of another image Said the 1st active component and its selection line 
also correspond to each memory device individually, and are formed, and the 3rd active component 
further chosen alternatively by the bit-select line between each memory device and an electro-optics 
component is intervened, respectively. 

[0139] So, an image which can realize the digital multi-gradation display by time sharing, and/or is 
different can also be displayed. And since it is incorporated in order by each memory device by time 
sharing using a common signal line and a bit-select line is taken about in common between bit ranking 
equal to mutual, the data of a multi-bit can reduce the number of wiring. Moreover, when performing 
D/A conversion by driving an electro-optics component by the duty of time sharing with the data of the 
multi-bit, the power consumption accompanying conversion can also be reduced. 

[0140] Moreover, as mentioned above, the indicating equipment of this invention incorporates the data 
of a signal line to a memory device by the 1st active component, while being chosen by the selection 
line. Corresponding to the content of storage of the memory device, the electrical potential difference of 
a reference line is impressed to an electro-optics component. In the display which attained power- 
saving of a signal-line actuation circuit as performed storage maintenance actuation for every electro- 
optics component and did not perform the rewrite of the same data While preparing several bits 
corresponding to the number of gradation which should display the memory device formed corresponding 
to each electro-optics component to the same signal line in realizing a multi-gradation display, the 1st 
active component and its selection line also correspond to each memory device individually, and are 
formed. 

[0141] So, the addition electrical potential difference and current of an output of each memory device 
can perform analog gradation control. And since it is incorporated -in-order by each -memory- device by 
time sharing using a common signal line and a bit-select line is taken about in common between bit 
ranking equal to mutual, the data of a multi-bit can reduce the number of wiring. 

[0142] As mentioned above, the indicating equipment of this invention incorporates the data of a signal 
line to a memory device by the 1st active component further again, while being chosen by the selection 
line. Corresponding to the content of storage of the memory device, the electrical potential difference of 
a reference line is impressed to an electro-optics component. In the display which attained power- 
saving of a signal-line actuation circuit as performed storage maintenance actuation for every electro- 
optics component and did not perform the rewrite of the same data While preparing several bits 
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corresponding to the class of the gradation which should display the memory device formed 
corresponding to each electro-optics component to the same signal line, or image in realizing a multi- 
gradation display It corresponds to each memory device individually, the 2nd active component is 
intervened between said 1st active component and an electro-optics component, and a corresponding 
memory device, and data are stored in a corresponding memory device by choosing this 2nd active 
component alternatively by the bit-select line. 

[0143] So, the addition electrical potential difference and current of an output of each memory device 
can perform analog gradation control. And since it is incorporated in order by each memory device by 
time sharing using a common signal line and a bit-select line is taken about in common between bit 
ranking equal to mutual, the data of a multi-bit can reduce the number of wiring. 
[0144] Moreover, the indicating equipment of this invention shares said bit-select line by contiguity 
space in matrix display equipment as mentioned above. 

[0145] So, wiring area can be reduced and much more many gradation-ization can be attained. 

[0146] As mentioned above, the indicating equipment of this invention classifies said bit-select line into 

two, and distributes and arranges it in each space further again. 

[0147] So, the number of wiring can be balanced and display homogeneity can be improved. 

[0148] Moreover, the indicating equipment of this invention is further equipped with a decoding means to 

decode the select data of said bit-select line, as mentioned above. 

[0149] So, the rate of a wiring field can be made still smaller. 

[0150] The indicating equipment of this invention forms said memory device with a ferroelectric thin film 
capacitor as mentioned above further again. 

[0151] So, circuit area required for a memory device can be made smaller than the case where it 
realizes in the SRAM circuit which uses transistors, such as TFT. 



[Translation done.] 



* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of; this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
. ■ ^.- [Drawing -1] It is drawing showing-therough- configuration of the display of the 1 st gestalt of operation of 

this invention. 

fDrawing 2] It is the block diagram showing the example of 1 configuration of SRAM in said indicating 
equipment. 

[Drawing 3] It is the electrical diagram of one pixel field for explaining the configuration of the memory 
device in said display. 

[Drawing 4] It is the wave form chart of the bit-select line in the indicating equipment of drawing 1 , and 
a selection line. 

[Drawing 5] It is the electrical diagram of one pixel field in the display of the 2nd gestalt of operation of 
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this invention. 

[Drawing 6] It is the wave form chart of the bit-select line in the indicating equipment of drawing 5 , a 
selection line, and a signal line. 

[Drawing 7] It is the electrical diagram of one pixel field in the display of the 3rd gestalt of operation of 
this invention. 

[Drawing 8] In the display of the 3rd gestalt of operation of said this invention, it is the electrical 
diagram showing the configuration of the D/A conversion circuit which can realize low-power-ization. 
[Drawing 9] It is the electrical diagram of one pixel field in the display of the 4th gestalt of operation of 
this invention. 

[Drawing 10] It is the wave form chart of the bit-select line in the indicating equipment of drawing 9 , a 
selection line, and a signal line. 

[Drawing 11] It is the electrical diagram showing the very end-configuration which controlled the current 
value, without using time-sharing gradation to the electro-optics component of a current actuation mold 
using the configuration of drawing 9 . 

[Drawing 1 2] It is the electrical diagram of one pixel field in the display of the 5th gestalt of operation of 
this invention. 

[Drawing 13] It is the electrical diagram of four pixel fields in the display of the 6th gestalt of operation 
of this invention. 

[Drawing 1 4] It is the wave form chart of the bit-select line in the indicating equipment of drawing 13 , 
and a selection line. 

[Drawing 15] It is the electrical diagram of four pixel fields in the display of the 7th gestalt of operation 
of this invention. 

[Drawing 1 6] It is the electrical diagram of two pixel fields in the display of the 8th gestalt of operation 
of this invention. 

[Drawing 17] It is the block diagram showing the rough configuration of the indicating equipment of the 
typical conventional technique. 

[Drawing 1 8] It is the circuit diagram showing the configuration of each pixel section in the display of 
drawing 1 7 in a detail. 

[Drawing 1 9] It is drawing showing the configuration of each pixel section in the display of other 
conventional techniques. 

[Drawing 20] It is the circuit diagram showing the configuration of the memory cell in the display of 
drawing 19 in a detail. 

[Drawing 21] It is the block diagram showing the configuration of the indicating equipment of the 
conventional technique of further others. 

[Drawing 22] It is the circuit diagram showing an example of the circuitry of each pixel in the display 
shown by drawing 21 . 

[Drawing 23] It is the circuit diagram showing other examples of the circuitry of each pixel in the display 
shown by drawing 21 . 
[Description of Notations] 

61 Display 

62 62a Organic EL device (-electro-optics component) , - > . 

63 63a Substrate 

64 CPU 

65 Memory 

66 SRAM 

67 Controller Driver 

68 Bit Controller 

71 Serial IN Control Circuit 

72 Serial OUT Control Circuit 
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73 Parallel OUT Control Circuit 

74 75 Address buffer 

76 Low Decoder 

77 Column Decoder 

78 Selector 

79 Memory Array 

80 81 Gate 
82 Buffer 

91 Liquid Crystal (Electro-optics Component) 
A Pixel field 

A11, A12, A21.A22 Pixel 
B;B1 - B6 Bit-select line 

C1-C8 Ferroelectric thin film capacitor (memory device) 

C11, C21 Capacitor 

C12, C22 Capacitor 

G: Ga, Gb Selection line 

INV1, INV2 CMOS inverter 

M1, M2 Memory device 

P1,P2 f N1,N2TFT 

Q1 TFT (1st active component) 

Q2, Q2a TFT (electro-optics component) 

Q1 1, Q12 TFT (1st active component) 

Q31-Q37;Q32a, Q34a, Q36a, Q38aTFT (2nd active component) 

Q51, Q52 TFT (3rd active component) 

Q61;Q62 f Q63TFT 

Q71, Q72 TFT (2nd active component) 

Q81-Q86 TFT (decoding means) 

R Reference line 

R1 1 , R1 2;R2, R3 Resistance 

S Signal line 



[Translation done.] 
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xm%%^m?-*ffim-z>7*y-j-7m=i-Q 2 

R©lffiVDDSr^.E L^T-6 2 \Cf^MiFi> Z. 1 1?, 
H**KilEti««f«if^SrtTV\ PI— 5*-* 

g6Uc*5^T x #PtaS*^SrHm-t"5t-*jfcoT, E. 

MLfcMl, M2 i L, -tftfc«3'JWfc*H&i-*a§2 
©7^f-f^Q3 1, Q 3 2 t , 4@StC^UV>t*5/ 
MMfcOJlHrQ 3 1, Q 3 2 (DlWff AAttmi^iBIC^I 
0$^ «-6<3»C^$H5t'^ hiltRUlB 1~B 6Sr 

Mfclfy hiliR*!B l~B6£fcfy h©**©JBIW/£lt. 




[<l#Sfg&ifc©«&ffl] ■ 

ii*. Vy*^©ffl#Tffif£®&#¥£^&^ 

So' 

[||#39l2]-a*US»wJ:'oTa*i$*i/tt^lHJttJllio • 

SulB#^ * y Jim::«iJttK:*ttS: LTiStt fertSSf? 2 © 
T^x-f ^^F-t, / • '•• 

a« $ tlX . BtlfES^^il^ $ frT V > £ Ml (4 HtFlB^E 1 
[It*«3] SiRifcfc J; o TiiiR £ *iT 5 MH-SS 1 © 

^a*. ®^t^iji?-a^©^y*^©fattiW-;tt 
, ^ie=&/ "* y ^fcjssuwfcjtt^; Lxim e>*v5fg 3 © 

-.; *iEfc#Lv'?ir.y Mifite©3S3©T^x^:/liiT-©iliW 
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1 ©t* t 4 -fm+te HTfmm\>&* * y m^tc^su 
7#7~ 4 -fm+K i. o tfificf-^^^* y sn^fc 

<D7?'T4 -jm+vfr-rz)?-* * y 

mi i-« ts*« 2-5 vtohfrtcGM&ft&mm. 
30 ^2~7<D{Pin^tc:iaigco*^ff. 

*"C»tfM"5 i t t -f 5 It 1 ~ 8 (DftfrMz 
[000 1] 

J^EL (Electro Luminescence) f^^T'H'iiif t L 

40 [ 0 0 0 2 ] 

^T'U^t', F ED (Field Emission Devise)^^ 

©y<— y'^va^fc* 3--^^©*^36Bi: LTaS 
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[0003] d <D&7ji&m<Ofem%&Mt<Oltlto<D¥fe 
t LT, ftSttfc!**a«-efc3#M s F-8 - 1 9 4 2 0 
5 BP*»*rtt«l»«*"Cti5fc*K, & 

*»*©«fflWfc?M*&*«:fW:U K»lil!So»*« 
[0 0 0.4] (HI 

#figiS4iS|atS$*b-CV\5. • jfe£i»2 i{§^"i»3 t 

§;h/Cl^5„ '-: , ■ 

[0 0 0 5] ttj|Bjfe3£i»2»4lfieSI«te»-*SciSSK7 ... 
^ 7 fc J: o -cai^WKfWW §H> fuEffi^HI 3 ft 1 * 
¥JH#jttU:{f-§-i8ii K 7 -f 8 \zx o X— IS UTftJW $ 

jx, ttre#HSiR 4 ft#fla*i Kv-r^ 9 t t ot-s lt 

8ftftT|& 2 ©#7 *26S#*fflfi«S*b-C*i 1) , ■ »JB 2 , 
© # 7 x mWKDttfa Bof- ft*) - faWfc £ v * 3 o 
*rLT, 2o©jtf?-;*X«IWlw, Sf^tLX, 

[0 0 0 6] 01 8 ft, 01 7l£:l3ft5=g-iIJ*95©fllJ?!c< 

$Hfc*2i®2£«^8l3£©>£^ISK, 2ffi^-*£ 
^^SftllE^y *T-5#7^&$*vC:fc»5, r©^* 
ym^5lc^$^T^5tf*(4s TFTA»6«5 3«i. 

6 OfW»A**H»C«:llWa^ * y 5 A»6>OfflA^ 
^■X.5jH, -SfcttlMMMMM®***^ r e f 

bTSfflE^l^m® 1 1 ©#iI®ffiV c om^X.ttV 

[0007] r©0i 8©t?fj&-eii, >^ey^^5tc: 

ft, Poly-Si TFTi>fe*4 2 SO-f^-^ 1 2, 1 
3«rfflfc\ jE'Jf51$^fc^^^y 08, l-fcib*)** 
=T4 M^&R^htlX^Z. buIS*^2© 

7fe3£ttJE V g *5/n^ P-<^v t >? , S^jfeSife 2 ^SiBtR. £ 
TFT.l 4#*»R*i:fc"!K <tf«S3A^4 
*. V s i gft, ^TFTl 4$-^LT-< 

>v<-* i 2©y- h^^A^$^5o 

* 1 2©ci}7Jft, -f 9 1 3-C^$ixT^-f W« 

i 2©^- hSSmcffA^Siv, rJ'UTFTh 
4 ^jgii^flg© i ^K-f y^-^ 1 2tC*ii$nfcx-' 
IDSttT&'l' -y/*>—9 1 2fC^il$n, SS^T; 

FT 1 4#*a#«fcfc**TM*»$;h$. 
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[0 0 0 8] CI© J: 5KPoly-Si TFTSrffl^T 

te<D^*gEWC*fc5#^ s P2- 1 4 8 6 8 7 (#1*2 7 
2 9 08 9) ■f-^fcM^^^TV^, 019ft, ^© 

m2, ••, mn (019"Cft, n = 4) £ , £Sifc0!& 
21h buIE^ y ir 1 ~m n wf- flzkiX 
MfPSft. IMBJ£fE«II]K-2 1 ©»lfi««ES:^*i-5F 
ETq l-Qni, mW&MMM^I li»b©««T* 
Ki$tt5*aEL^2 2 i?Hi;l-C#j**;fc-CV*3. 
IS) DB^fC^ L-fc^ -=e y -fe/Vm 1 ~m n t* f±. *ilf- 
n -HSfWJffllfB^- v 1 d 5 -^-x.fe>H, * fciBS'J K n^b 
CD 3 7 A«®*J^m-f-b l~b nfc-tS-Z-bhZ* 
1 0 0 0 9 ] 0^ 2 1 ft, FET2 3, 2 4 ?Srffl 

V^fc*U>-h5 7-lE]SS-Cfc5C0-C-, *lELH ; f-2 2 
^SS^5m«tft, ffiS»Cife5lfc«B»*iT'fcF ET q 1~ 
q n SrjSttix^m^O^fn^fc^MISSmSSEf-t oXlfc 
tfc:»FET.Q l~q nSrSStu^msftft, p« 

tt^^tfd^-S,, 
[0 0 10] ^S-^^-y t/Vm 1 ~mnft, fctx.ft0 2 

mM'0\t% v If- 1 -oX-fflW $ HSAMW-I' >--^- * 
2 5 t , iS«fffl©-< * 2 6 i: , ^ilfflO-T 
^27h tWao-»|«WWS-S-v 1 fctT^A^fflW'f 

^2 6©y-hfC, WIE3 9Am«IW»flr#b l~b n 

srA^-t-'s^, iisaffl©^^-^ 2 7©m*sr«ia-t- 

5<Dfr%:i&mirZ>MOSfcm<y— h 2 8, 2 9tSr<ix. 

e^m^^Jfjiffl©^^-^ 2 7*j:o!Moseiy 

- h 2 9 Sr^- LTWSfffl®^ ys<—f 2 6 ©y- h fc 
'if 3§ $ ^ * ^ ^ §!© > * y SUiPfllJ* h ft o X l » 

So 

[0011]4fc, §^fc(t!l©tJ§*ti^i: bT, H^^ 

* y ^a^SB©^t-fciE« ufctt***«ii©igi8«* 

^5, if$M2 000-227 6 0 8 -f-^tCllf^^ftT^ 
-So 02 1 ft, •^r©$e5l5SW©*^Sffi©7'cj y ^0T* 
40 fe5o r©¥65l5.eiWT*ft, *^§i53 1ft, 7^^<S«7 
7 3 2 LTPH&;>< * y 3 3 »^«ft$^TV»5. MI5 
Bf^^ * y 3 3 ft, > y ^/v^V f- y ^ ^.^fcie?iJ$ 
Hfc7>-yAT^-fe^^ * y ©fll^t fto-C*39 , 
§B3 l©i®*tP)-©T K^SMSrW-t-Slfy h^y 

[0012] 7K 3 4 ft, ^ ^ y *J^JIh]?S 3 5 

ESI3 7— A^)$tv5o MIET Kl^^m-8-3 4fCto,T 
Jb3£ $ ixfc * * y -fe'/l'* 5 , 0^ L&V>3 7 1 1/7 
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7^ y^y77 3 2(dffl;/j£;h,5 <> 7^y^y7r3 2 
fi, *^3 1 ©{§-§-I2<S^jgg$^-CV»503^, 
^tliSH7t^-r-^ 3 8 ft, B5*LfcV*fl^HBiJl~tH 

[0013] — *\ "WIST Kl^«-S§-3 4»±*fc, T K 

•5. r©± 5*»fPJCj:o-C, m&/*V 3 3f*3CD*^: 
7*—* 3 8 «/T^gB 3 1 ^W&-£h5 0 
[0014] 02211 SfT!E**gl5 3 HC*sr*S#Bf* 

©[ii8s#^©-^JSr^-riH]ssiii-c**)5, 9j^mmm 
4 i*swiE**9-rv»iiaa4 ofcj:oTai(is^« 

r. i X. I* Vil^lBi^ 4 1 £SJR £ *l,<5 W» T F T 
4 2j&s»WS*W flHHffiR4 3 St^L-CbuIS7^^<5' 
77 3 2^fe.-^xfe>*VS**7-^ 3 8f*. *aB£i^4 
4 tlMEfW#PTFT4 2 * ©WfcKtt = 
4 5 :©a >7Vt 4 5 (Dffi^-fiJEt- ± o 

T, mShT F T 4 6 (0»ii/^®^flg^ft)J^l$H5. 

wiEigibT f t 4 6 tmmvtm t & s * fcii^^ii 

f±«5IEIgSbT F T 4 6 ©JS&^-IWtefSttt "o^S => yf >"7 

[0 0 15] '4fc, 02 3(3\ BufE^SMS53 1 (Cjfcfj*. 

^faSrlEWl-t-STFTi Lt, T-f-u?xJ v 
f-5 1 SrfflV->-CV5o iOTtD^yfSlfi, P 
f ^/WTFT5 2ioJ;0!N^-Y^7VcDTFT 5 3fr 

fc*t- s fy7!ly^y7 i yt5 4, 5 S^i.tUf-y-^- 
T'y V;7*T F T 5 6 , 5 7*»5>J*5'*5^* !/ 
tfJia^-TFT 5 2, 5 3 fc*ix^;hottJ£ LT 2 ^i&Ktt 

[0016] ItHEf-V^y Vi/T FT5 6, 5 7 fi, ffi 
Sfctttt©*** 2*Of-*B»5 8,5 9 

i/TFT5 6, 5 7 <Dmm/&mmvtmm®zin., -y- 

>-yy y^ayfvts 4, 5 s^MfB-r— ^ia^5 

8, 5 9CD@JED, /D^^H^r'tu^^bHSo 
:©77d^^ -y^5 1 S:Bifr*-Sfc»©«14©**: 
smjlD, /D£, ±!2©J:5{-^^-y 0?gSr2^iKIS: 



5 

[0 0 17]-;©J:5t» *H200 0-227608 

y 3 3^ofc*y->y 3yTFTSS©M»^§ 

[0 0 18] 

8-1 9420 5-§-<D^*S^ffT'fi; 018 fc^H-J: 5 
ir, l oodh** 5 , We^I 10 ifoHIEStti/B©*^ s/ 

[0019] Pl&fc, 4#M 2000-2 27608 %<D 
'&M&.mX*h. 02 2^^i"J; lO(DIii*|Cfi x 
JftiftJ*?^ nyfyt4 5^«5 1^h»^^!) 

e m 2 {t*^ u^t? # * v t v 5 isuh^s & 5 . 

[0020] #M¥2'-1 4 8 6 8 7%V>'&$k 

&ffixi±, 019 (c^-T i. 5 1 o©H*#. 

20 Li^-22i> *^h?7- [HlSS 2 1 t % WkO**: 
y-fe/Vml-mn i^^Tltj^^tvTJSt), tulB^ ^ 
yt/Vml~mn©«Srfjlx.5:i-e> tute^Pgfl 

[002 1] -5as, 01 9 ©«^-C{*. £Kfll£jj* 

b i ~ b n &&m\^tez><Dx, g-mmm 

" y ■fe/H**ffri&-t-3 fc*©««^»E <teZ>t^omz.t£ 
30 [0 0 2 2] ffc, fBSf 2 000-2 2 7 60 8*© 

«^-efi, iii^^ y 3 3 frb l *^7-< y^of-? 
«safewi!i-Ra*H»' 7-f y/<'7 7r 3 2^U3$htv^ 

5„ rcDipf-Pi^^^y 3 37j^^s/77lHl8S 

««-!M» h*7-r/<) ^7-^^M?iJfcMffli-s^ y y h 
li, i 7-f y^®7-^ Sr^ —1.^7 wv/^y 7/1^ 

#IU '✓!l7A^ , -# t UT, 01 7M^$ix5<fc5& 
ft-§-i^K7'l'/^8W07f;L^V^v'7 M'^iS'rt^l 

40 i&o-O^o 

[0 0 2 3] L7J>t^7j5f>> -5rWJ: 3 

3 Lfc7-^ ^m-i-^ K7-f^ 8 rt©D/A^ 

[00 24] $b(C*fc. 4$gg^p2-l 4 8 6 8 7 
±-5*«|j5Jl-Ct>, FETql~qnl:±otM^, 
*l^>-h5:7-[HlSS2 1CDFET2 3 fiD^rsSttv?) huIE* 
*«aEI±j!ilki: r<D*U> ; h5 7-|H]SS2 1 
so Sr-*©D/A*!ftia»i:a**.5i:. K«fcD/A*«l 
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[0 0 2 5] #HfP**fc0*S1"3fc 
fcfcot, **ffl«lc*s ft 5 gSi^mSr M«i" 5 i t » X 

[0 0 2 6] 

* * y sir 1 * i*i-©{f i-*r i^x&mm&v , we* 

;* * y *^ ©-»£ fctt^tt© UWjjK: <t o TtWE««3t 
[0 0 2 7] ±|Brofl|fifefc±tv«> »#UMiJ:oT»* 

*^(c*j-^bT^^ix5^^-y*^srx m-nm^m 

* ©-gB * fc f±£gB CD ffl # fc £ o X tMBmaUt*** £ 

.[.00 2 8] LfcjSSoT, — SBoa^SrttfflUfc^S-, . - 
¥y h<Dfi^t*Mt?UTlH^a^Sr«J^5wfC^ so 

tckTLtt, n t'j/ hco-r-^-ett, 2 n ©pgjl© 
lo©|iMfc£**L*:<9> 2PgH (l^MMD ©n 
m<DyH&*W&Z-£t* L-fc 9 -f"5 r i: li^<Dr i , 2 
n-1 ©HfM©K4fc£. 2^P (1 f s/ hntM) ©gjMg<£ 

*rii£fc*. — ±U(Dmzi*ffl&f 
<3XT-t-vymmmw*'u?z.k&x*zZo 

. [0 0 2 9] dtUdioT, *iftO«**l*ttffl b-C# 40 
Xy |>HM^iB3-e*ii»c5llalSn5©-C, iBJftftfrRytt-f 

k x% D/A&mizw b n,Mm mm-r^ z. k 

[0 0 3 0] *^0^©*^^att« »*U6fcJ:o- 



©^ * y 5U^F©IE»rt*lc*tiS: LfcS^Srfr ? J: 5 K L 

H5MfS^^y*T-Sr. ^-©{i^SU-ttLT, **"f- 
-<#I^IWfcJ;t) ! /'*fcfii!ft^©affl©'>^< £ 

\zMit^xmi-}bfi^m2coT^y L ^ym^k. taste 
nt#a^5iiHis^ b«ttMt?i»i-»KaiR* 

7- w Sr^-f Sf-i? «r#J&-*-S * * y JtRfcftilft 
[00 3 1] ±ffi©«J*{C«ttvtf, swiaotis? 

^-^Sr^^-y^fr^^. ^-©^^-y*^©iEitrt 
®KM&isX&mm<o&m*&f5.it¥m*\z.%ito-tzt£ 

— ^©S»ii^5rtT*?^^i 5 i- IT,, ff ^rUmW)^ 
©^m^kS:05J;5»-bfc*^»^*5^T, ^Pi^ 

^^•^J^LT^^ixS^^y^Sr, Pl-©(S-§- 
^*fLT. *^i"-<#|Sg|l*5±t/X4fcJ±8ft^©«ffl 

[0 0 3 2] =&^^ey*^^WJWJc*|-^bT, 
BtrlS^ l © T V <r 4 -7m**5 X tHMtffc*** t 

2 rox^f-f ^ t* hSftlftU: J; o t«-Wtl 

[00 3 3] i-**>t>. £ ^imu^m^^m^. 

f&Lfc^^ey^^^b© l .©f f -^*s*ttfflWT«ltJB 
2 ©T^ y y*^Sr^ LtS^fifl:^^ b*t» 
^id^ 2 © f s/ h \ztt(& Ufcx^e y ^^-^ b © i ©x- 

NJ 2 T fc'lt^ 2 ©T ^ y -f ^*T-4r^ Lt^I* 
*JH^-K**.6>*t, «V^TJR3©K'S' Hd^tJESUfc^* 
y m^f-fr b © 1 ©X- 9 mm 4Tl£Vt&2<OT7 1 r4 

?mi-*ft^xm%%^m=f-\z- l *7Lbixz><, z^m^. 
wiB#nM»©«Ett» m****^^. o~7©mrfa8' 
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[0 0 3 4] ±m<DX 0\Z&2<OTi> ; T'C7m : f- 

Lfc 9, 2n-l ©PtptDSft^i:, 2(Sg 

m d^hpgi) ©»*£ ©#**.*** i>*rt&ifc 
[0035] ;wact > v>f hcf-^ii, 

id -c* a k 5 1 in * tv 5 © -c; etftft & uutfrf 5 ' r t # x 

^#^Sr^»|cO^^.-x *f -eiEt&f5 £ t XV/A&. 

(DC P U*f ©S&ffri&gfc < . <fttS**#T?3*gii-5 - 
[0 0 3 6 ] * fejc^fc, '#»9§©*j5*iS«tt\ SiRiR 

T-as*©^ * y *T-©B*rt*K:#f& Cfcgqcfefr 5 J: 
-»#fc#JS b£ f ? h ffc«K(? S 4 i 'f>fc; 1 

©7^f>f y m^** ± cjts^R t «■ * * y ^^tdflasu^tr 
hjw&©sg 3 ©T^T-f ^nf ^otmAAttntzAaK: 

91 El Sit, HllttW-CjR-ttK»lRS*fC; *rJS 

+5 * * y *=f-<r>*f—9 fcrnm^smcaj^ Sit 3 t* 

[0 0 3 7] ±fE©#fj£f£«fc;h,ti:, S«t:±oTM 
Sft-O » 5 |R]£ g 1 ©T * 7- A 7m*\z «fc o T«*»© 

*^fc#JSLT»jate;h,5> R-©{t*» 
|oo38] -7J> stJlE^i ror^f^ yams.ttf-t- 



39tiltlc J; o WK:»« £ H 3 ©T ^ ^ffl 

[0 0 3 9] rtltioT'/v/Vf Ify h©X— 
#a©«**Sr«PW»«-C«ffl L"C#^ * y SlTF-fcJOlfc 

m T?*a Id §l HI $ *v5 © -e, BSIIifc £ wmi~ 5 r t # X . 

io ^R^-trBMMMOT'a— ^^-cnBii-Sw it'D/A^ 

[0 0 4 0] *38M©*^Se«l±;" 

■ca« * jk-c v * 5 m '1 © r * ^ ~/^-f- \z x o -cm 

**©5*-* * y ^tc&ii^ «fl0t^*^-*s^ 
©> * y il J fc9!B«F^(C;#j& bfc**5rfr 5 «t 5 L. 

Hs«5fE^*y*^$r, m-©m-s§-)&Mc*fLT. a^-r 
-<#»«©'>*< tt>-SB^-{c^L7tf y hmmwt 

[oo4i] ±fB©*^»c±jxii. a*Ufttwj;oTa« 

x-^fc^ysmcB^^ ^©>*y*^©iEi«rt 
LT#^©mflE^mM3t^«^^^D-r5 & 

30 ©^S^kSrHI5J:5^Ufc^Sgt*J^T, #PtW 

ffM^tus^^-ymT-Sr; ©flr*u»c»u-c, 

l©T^x^y^^*5J:^©ilKat.#^*y *^(- 

[0042] Lfc^ot, G-t^vm+omfixDiimm 

5. :tii:iot > -r/u^-ify h©-r-^tt, *a©m 

[0043] **w©a*Si«ttt, a^a 

\z «t o raiR $ hx v x 5 F B i»c^ i © t ^ a X 
oxm^-m<Dir-f*?i*vm : f-K%L&%; «*36** 

?l?^$n*WE>*y ID-©ffi#atc:ML.T, 
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■iSm&L&ivX^ZfflKiiin&m 1 ©7^ ?M ^T-^i" 

[0 0 4 4] ±lE©«jfcfcJ:mf» SRliaotM 
$ foX V ^5 MKlJS 1 <0 T 9 T << f% X o TfS © 

-^©ff$^5rff^f«t 5 HUT, ft #H^ibIll!S - 
'©«ft&flsSrl8l5 «fc b Ufc*5%«*fc*st^-C, #P£fS 

m^ti^^^Vm^ IB— b"C, «^ 

Hie ^^^y^^^osij^jci^b-c, ffitimi<o 
r t t- a -7m*& <fc wmfxK^m* t nfc-t zt^vm 

1- t <DWi\zm 2 <OT 9 *r A^n^ SrifrtE U . - ©3? 2 © 

[oo4 5j bfc^-Q-r, #^*.y*T-©m^^P^« 

JE^SSftf- «fc oTTto i/pg^JffllSrtT 5 £ t 

[0046] *&wcom?F'&mte. Buf5#m^^t 

[0 0 4 7] ±fiB0>«/*»c«fcfttf. EMftftB'hU 
[0 0 4 8] #S§W©S^£«fd\ WfEt* 

[0 04 9] ±|B©«WM£J:*Wi» BB*MR©/<9^** 
[0 0 5 0] WIBfy hm 

[0 0 5 1 ] ±fB<D«^^«tntf> 

[00 5 2] #lC*^P^f4, y T<D& i m%%^m 

[0 0 5 3] ±IB»J*-<?tt» RAMfrbl'—f*'*?*' 



(7) 

12 

/ASE****** 1 « t®:t aitf-ChlE^? wwt b 

[0 0 5 4] *«WOJ:5fcRAMa:**3t* 
**£©rafcD/A«ifc»fcKW-1\ ttfcfll-xi^/v 

£r£bV\, 

[0 0 5 5] 'ftja, ±IB»J*-C**3i y TOfl-fcttttS 
io Wifely SrRAMi:^b-CV>5Wtt. ±IE«*3t* 

£<f Lt>SRAMMI:*b^<i:'b« DRAMMt? 

[oo56] $ 6>tw4fc, **ww*^iieti> tsisy 

[0 0 5 7] ±t£<Dm^.KXflti. TFTt£i?<D Y 1 ?^ 
[0 0 5 8] 

. . T, 01~Hl4lcS<5^TIftPJ-rixfi. «T©t*Jt)T- 
fc£„ ■ 

[0 0 5 9] 0 l ht v *&m<oMMo$B l «o^fl8<o*^ 
^S6 l©®B&lft«J&&*W-|HT-;fc5. r<D*^«6 
Hi, l^i ; F5:tlEL#?6 2tLfcELf^ 

. * cttti* t mmm&m^F. e d^^-^ 

30 m^^binXh^^Z titrn b^Xh^\ 4*J, *«J* 

xmm& 3±»c^$tb5TFT (fih7y^!?) 

- fci*.f*4*W 3 l t i 0-3 0 1 5 3 

i$il.T^5CGS (Continuous Grain Silicon) TF 
TSi^T'n-fe-^^ -jftWtfflV^biXTV^-SPoly-Si T 

[0 0 6 0] w©S^@6 1 T'fi, *BI&#JK, CPU 

AM (Static Random Access Memory) X'fo 5 ^ ^ V 6 5 
kcofflXy 1 -* ■%:*?.*) LT« */Tr-T-<#-r-^ Srftff 
« IB2MS6 3 -hCD S R AM6 6 l£f£t8&-£\ ^OSRAM 
6 G^-f— f&ais hn — 7 • K9^/<6 7 <D#B7jk\Z 

#Ki6l («KR) R©«EEVDD*SlMrlE#»EL*?-6 
2 (c-^^. r £ TV HJlM5fclBtt«»»f1M-#5S* 

ip.JcbX, «*»K»iaft-Cfc*llWESRAM6 6© 

Ja<t.^«frlECPU6 4©^iof f^J:^*- 
so. m^k^iiifen-ci/^c 
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[0 0 6 1 ] r^fcfe; tftiSaV hn- 7 • Kv-f^e 
7*»e,©«*U* (^->«#») G i (i=l, 2. 
-, m, m$rl-Z>kZ\-i.. £AT#RWG b. ffi 

1ESRAM6 6*»fe©fiHHIl (T*— ^fll**) Sj (j 
= 1, 2, -, n, «T#TOS^ 

TFTQ1«^> 3Vhn-7 - K9^6 7lC 

ttSftT^STFTQ'l IcioT, SRAM6 6*»bfS- 
#i&S fcffi* Sti-O^f-**** * y Sf-f-MfclEft* 

Q2©y- hfc-^x.bJx, :©TFTQ 2iC<fc-=>TmfaE 
^flHaRCmffiVDDtfUWEtfWELJfrf-e 2fcEpan£ 

[0062] t^ym+Mte, aa«-5J:5K:^' 

mb*m&-t-Z>'<-y7 7 b^z-fotf. ^SRAM6 6I± 
— P*ttfc7*— **fiH$-0#fttfJ:V*©-<\ £-f LtSR 
AMtf|j&£&fefc< t t>«t < , DRAM«J«i5ffil>e>il 

ZHtcfrfrTjii-T*-? b&KUfe-fZZ. bX\ 3E*f**u 
fcT 1 -* fc^-r 5 * * y sH^McD*-£«l&;i b 

[0 0 6 3] -Tft;b*>. 1 ©BSSfWdcAfcE 

S Lfc* * y ^^Mttm^S^Sril LTS&^S&g 

RAM±i9^:#v>©t? v ^w*mx.5S«fiii^RAM 
±i9jl<^5o -?---C\ -H«l:cpU6 4H©f- 
* ?r^i-5 7tfe{C*^^tca^(D R AMbmm<D 
R AM* ft tc-MZZb\zt£<9. IXWA^I- 
OR AMIiD R ANHSj^-CiVV 
[0 0 6 4] £©W3MHJfcAfl-teE1tS;hr5RA 
MKtf, 5 |C. a^^cArtO^^y^^M 

* ft o fcx - * £{£#1" 5 S#J t> ttfc* «b *b 

$ x mm\z.4 tfs> MWPIU*»fifl|-C#*ltlrtf, »9 2 
h^<D^-^Sriii*^A^1-(ORAM^ieai-?>c 
[0 0 6 5] $£>i::£7t s |*SM-*J:5K:1ia!cO!«fc«r 
**«)»*;*^i-5i:#fct>» i?)#<©^^y*^d5 
i&ST-fc'J. r©»fi"bBi{««ArtfcBil-<'#4*»o 
tc* * y 5*— ^ SrW}R««A^©R AMlcE«-r* J: 5 
fc-t*btfJ:v\ -f-^t>*>, B^ffl^ArttO^^-y^M 
£ B$&J$ Aft<D R AM £ <Df^X^v : — * Sr-^ 9 © 5 
U Ji^fiiS^IW^Artco^^y^-^Sr^Ls to© 
Batc^m*. 5 1 # A*© R AMr — 9 £B 
^^Art©^*y^M--^U, SlcBXfl 
^AF*3©^^y-r-i?SrB^^roR AM-^IL, ) 
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[00 6 6] |«IBSRAM6 6*S«ttJ?3^hn — 

7 • K7^^6 7, $ fetCfiCPU 6 4 t>, StS6 3tC 
-Wk$tt-Ct>«tV\ fltflECGSTFTSSfr 

mmirz£5\zvxh£i<\ z*>\^ wmmm&*m# 
i:m*^^xim^tcMm®?&*m*bn'$i-rz>m&. 

io ^^tb/cr-— 7°-t^T AB (Tape Automated Bonding) 
SflUot-ISSLT^f., &©T^©TCP (Ta 
' pe Carrier Package) SrS^K 6 3 b $ -fr 3 <fc 5 £ L 

[0 0 6 7] a@-r-<#fi* *$8W(?tt:» 4-MJlHKttA 

(Eim 0fl5©1Bf«Hb©fc«>K:, »M1, M2 

♦fi-fcfi, * y ^^•{'iHUIBS R AM 6 6 rttc 

iSltt^H, &Wl\ZfoCXmm&t&AMb SRAM6 648 

[00 6 8] HI 1 co^T*»i, milE^ * y «T-M 1 , M 
2izm%l&]\zMfcVX, mrlETFTQl, Q2Mtr%K 

so (C, f 2«7^f>f7*^Tfc'5TFTQ3 1 , Q32 
a^&StvSo ^7t, HUB3TFTQ3 1, Q 3 2 Sr^— 
Wi-S^i-5fc*{C % b'j/ bS^itlB 1 , B 2*5 Jct^t 
©frhM^B 1 , B2ta««ESr38±jS-e-5^j/ 

-76 8t>, fufS S R AM 6 6ft HMi!t£ v S&6 31C 

[0 0 6 9] H12f± s ffitZS RAM 6 6 <D—ffif&m&7F 
-f~7a -yfmXhSo -(DSRAM6 6I4, i/!J7;H 
N 3 V h n — /Mh]?§ 7 1 tait^v-y 7MUT3y hn 
40 -^[5]8S7 2lCj;^CPU6 4^0->y7^- I /0>tf 

^^VHRIJIJIJ (1, 2, m) WMSH>?—9** 
7WH:ffl^t5*- ht*fc5^7Wi'OUT3yFB 
-;Hh]S&7 3 Sr<tx.-C^5. rc/^wvoUT^vh 
n-/HsJg|7 3 te$.tL. #B3Rfefc, R, G, B©3o 
b£;rt-3 0 il^cOSRAMlHlJStlD 
7KW><y77 7 4, 7 5\ D-fa-^7 6, 
^7^-^7 7, iru^^78, 

so fcy-F8 0, 8 1^y77 8 2Srfx.TV>?>„ 
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[0070] i3ii. mz* * y m z ?-M<Dffi]&*mw-r 

5fci6©f£lc© i =fT j ?iJ S O 1 o^B^^A i j 
.^.[HlSSIll-Cfe-Sc rcp0 3-ei,M5jE©l2il i:ID#l-, El 
fficOfffill&fcOTi&K, ^ y *^Mfi#fiS^M 1 , M2 

[0 0 7 1] Z.ivb<D?* ] JBl-Ml, M2(4 V PS© . 
TFTP 1 tNl©TFTN 1 t^5CMOS^y 
/<— * I NV 1 Ir1#{CPM<OTFTP 2 tNSOT w 
FTN2H^^CMOS^^<-^ I NV2 £*Mfl\-- 
-g-frSixfc 2 &4 >;<-<?Mf&r'3b <9 , «WETFTQ3- 
1 , Q3 2IW IS*~~9 I NV 1 ©A^SI^t^^, 
-f >v<-? I NV1 <Dttijli$Hm/'<—-? I NV2©A 
>iJ«t«BR* -f I N V 2 ©ffi^aSSte-f J//< 

— * I NV 1 OAMfcJ;U!TFTQ 3 1., Q 3 2 Kgf • 
^$Jx5SRAM«J*-efe5. 

[0 0 7 2] Ufc*5o-C, MIESRAM6 6;^>>6>©7 ^ - 
:?f4, T F T Q 1 j&XXfT FTQ3 1, Q32?r^Lt 

■i >■/<-<? i n.v i <DA*ia£KA;ft£iv K-f 9 20 

I NVl-CR<E.*Jx» SfeK-O-^— *JNV2-CK<E • 
£thX&4 S*—9 I NV KOA^ffi^IE^jS^nrg 
S«»«lf^asfT*>lx5iifc»-. roiil^T-FTQS 
1 , Q 3 2 *»fem»***-T-*«rirt-* WiBT F TQ 2 

fo 0 7 3] H14»4, tWE^y h«U»B l; B2*J<t 
U«S^G©g[^0-Cfe5c ^©l24©0i!T-f4, 171/ 
-Affl^T f f41 2 7iC#»£*VC*3!K *f— 
frMMVhZ'l<V9 ! 4:$>'9'^mft1&G&'><<.U'<;i' 

(WlffiWMlffi) 4:49., *?oify HWUIB-1 , B2 30 
2K, |Sl-«>fB-§-i»SS-^L.T. SRAM6 6A^Of 

9, *>of y hliRiB'l, B2^©t'iy h©l^® 

Jt^MdStJcSL-CiR— Wfc^-f u-^iiot, G-t^l) 

ifMl, M20f-^i5 5 TFTQ2ICtil*Sn5„ 
[0 0 7 4] I£L<f4, iWf^KOlWMJSLt, 

ymmv ittHMttJiwwT«itaiR**i., raxfc** 

f©7/l 2 7 i LT*i 9 v t4b*> 1 7 U-AafflT 
frt-C. (127-1) / ( (1 + 2) X7,} =6@7t 

[0 0 7 5] tfc^ot, l 5 v^T-teiiulE©.): 
M-^yiHT-Mi, M2-©f- ^<0®ji^^ft> 
*U 2~8©*-f 5ymf .y hig&i&B li&S5SiR£ 
iX-C ^ * y 1 Cf- 9 # T F T Q 2 »C $ 

9~2 2©*-f 5^^Tf4t'5/ hSKMlB 2*»»«**U' 
T^ ; f!JifM2©f-^^TFTQ2tffl^^, W so 



/5 

P^lsMffC, 2 3~2 S,©^^ S V^-CttfcTjy HSWi^B 

l*SSW$n, 3 0~4 3©^^ 5 Vi/T?(4t'-y 

«|B 2#®JR$;h^ -1 0 7~1 1 3<D94 SJ^Tti 

t*s/ hs^UftB 1 ii4~i2 7©^^5 

[ o 0 7 6 ] ' ifc, aftMlGtt, MK l 7 k- AJMW* 
fc, ^©1/1 2 70JHIKJ««t, WS»cSJR$^T^>< d 
k\Ztj:Z>tfix¥h, CPU64i^SRAM66-gl 

9 • K5^^6 7*»P>0»Jfflim^-^bTS&ISSRA 
M6 6tt7*-**attHi:1\ tfrtECtSMfWAifco 

[0077] 4*3, mei©*<-5 ^^-et>, **ri)m 

fMl, M20f-^I1TFTQ 2 (Cffi;*J $*X5 0 Lfc 
^o"C, mJfE2~l 2 7oN $ v^(D#.£^/TM8F>3i: 

•rat, Piia^v— r ii^s. — sfrssi 

SRAM6 6*>£>© 
X— * T-BiST F T Q 2 <&^lb $ ft 5 n 4: (c4 5 ttH if 
t>, ^^-y^Ml, 1^2^©^— 

Gas,^ 19 , *»o f y KJl^i^B 1 , B 2 

n — w</U©|H|fc., hillRi^B l.. B.2-^>W 
/v-cfcSMPflSrPS-t-tutf ,tv\ BfifE#figi^R©mffi V 
DD*5J;mt^s©a^©mjEI4, fcir^(i#fc5 

[0 0 7 8] r©«t 5td^^ym^M?rffl^T«S^'ft; 

^tstfcfcot, tfjiE^^e.y^M^, *^-r-^# 

PtWK:»«S \fyY ®.m<r>M 1 . M 2 TWSStt 5 i: i: 
t>lc, mflET FTQl, Q2 iOBlCTFT.QS 1, Q 
3 2 £ * tlZivWt , G i6sa« * ixT V ^ IW tt T 

FTQlSr^ LT=& f-y h©x-^ *r«rM5M«-el«*^ 
tyU^Ml, M2(CfBttb, illRi^G^a^^tvT^ 
4VN»rafi J &©K1Sl-^>' x -57 f -^SrVi'5' f©fi^-©lt 
*icM)SttTFTQ2©^- htJl-^^S-ir-e, #Rg 
^RWmffiVDDSr^W-eiEWUTm^^^e 2 
©7 f v ? ^-'V#|igfP*^Srll^'f"5wi:*S'et5. 

[0 0 7 9] Ufc#oT, #^*^©fc»tCl, 
; Sifc©^ c ey-fe>'Vml~mnSrfflV ^ltiiEI211 9 ©Itfife 
ititK-t-Si:, *»WC»4, R,. G.' BO^&ftlC, 1 
*0>flMM*Si:. R , G, B©##,T-*ji©il^G*5 
<tO«t*y ha^MB 1 , B 2& l &m\cf£<9 . bfy hfc?r 
xiri-^i:, 1*X3 (R, G, B) +l*+x^=4 
*+x*i:45©»-?tbT, 01,9©^^-Cf4, x*x 

3 (R, G, B) +1# (o-.m»«l»«*l») =3x. 
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5. 

[0 0 8 0] Sit, CPU 6 4 

SRAM6 Q\^f— CPU6 4i>b©f- 

&^itgi<Ofl8g£tTl/\ $5>ICSRAM6 6d>bESE 

M6 6frb(D^—?&^VTMZ.£® : l,TU&-fZ> l &^ 

m7F*m$L-rz(D-? s sram6 e tmrnttom^m 
*#©***D/A*i«iii&##Kt*&i\ ^ht 

[oo8i] &±wm*m*-tzmg<o£^mw 

9* - # *» fe T c y* ®JE £38 4 $ it 5 fc «> * 

[00 8 2] ^^yi^Ml, M 2 fi, . ii?T<0 

SRAMtlH«H£, 2g©CMOS-Yy^-^INV 
1,1 NV2t*^$Jl5'©t?, &4 >v«— * I NV 
1, INV2©PfTFTPl, P2iNSTFTN 
1, N2t(05*., #ii^t^5TFTf±if*>e>^ 

Uj6»* < , ^ ^ y ttflg&jMHS WfcS-f 
I N V l , I NV 2 *ffi,inZ>mm^Pti:< » ffitl 

[00 8 3] .ft**, ±aoirt-eii, «#»s.n*»to 
©<e*fl***s t'y nkflpi^s^jsiifca. l^l/«c 

#t>, */Tgf©lftSrmXni L7tt#, SRAM 

j^-t-tifi, iCS4l«CjSn«Rid:ff -94k s 9 U/pft x 
*xll8SflE«ffl-?,' -kfB©flWt"C<t>'?**-*«v<? Wi' 

[0 0 84] —JET, «TtetWE**l*{fe©**fcov*T 

Sr«HftjL-c«Eaii-r. t-e, 1 Ify Mm (2WR) <OUfc 

xitfj (j<k) fy hP&m<D&&b. B£<Dk- j fc' 

5 lt, m*t£W>mzn±mfokmc&m(om&u,jjx' 



(10) 

[0 0 8 5] ^©J:5^lHH(«fcSr«^i-5i: 

7ci:?Lfi6 try hRWBSras^Ufcl^Ofc. 
t'y h#©**y**-La««T?#fc»**Ltf, itufBtDJ: • 
5l:@iM©SRAM6 6*^jS*0 2ify F^rof- 
* Sr^m-Ti 5 r £ h^mxhZ, iof#, Hi. 
M©SRAM6 6£te3 tV h^f- y-£SRAM 

io [008 6]$ «»©SWftSr*j5M-**&, 

— * 5rM*0^ y SR^-HHEliJ UT*^-r 5 <t 5 Jc-TH 

ST-W-x — ^ SrHlt^cDRAM— MU ) CPUOfi 

[0 0 8 7] *»W<Oiei|[©JB2©»M8fcoV^-C % El 5 
5. 

[0 0 8 8] El5f*, **K<OHJi<OM2<D^«D*^ 
lo©S3H««AO«»0ISH-C*>5. r 

»»KittlS]— (0#^-§-Srf=J-b-C^b, -t©KWS:«>ft 

i~5 0 tti^tt, afri£(oigi 3 comfit t mm~. mm<o 

«Sft^bOfc«>K, ^ * y * J PM(4#fig#M 1 , . M 2 (O 2 
30 ffit LT^SttHt*t>, 3<g«±(o^*y*^s*r^ 

[0 0 8 9] ag-T^^tt, *«J*T»4, ^^eyiRT-M 

l. M2<o^ti^ixizMi^VX. W\—<r>m j fkWkSfi*t>7 ! 
— *&W6&trtctb<D% 1 <DT? 4 ^m+XhZT FT 
Qll, Ql 2&ffl?tbtiZ>kbt>K, ^^-y^^M 
1, M2©a*SrlWB*ft3t^*?-OTFTQ2fc#it 
5$3©7^f-f^ffc5TFTQ5 1, Q 5 2 
lS;»tfc^?>i i-C*>5. BtffSTFTQ 1 lttSfttilGa 

40 y IR^M 1 BUlET F T Q 1 2 ttMftMG b 

WitE#4 ^ bh,Z i ff#iS s A» cof - ^ S: > y 
^T-M 2 KS&tPo 
[009 0] S fc, WIEf y h8ft*fctt#IRtf B T^i" 
i 51-2 0(0;*^ IfMl , M 2T?*ffl$Jx5«J: 5 
#oT*5^ ^©fcfe^^yi^Ml, M2(Otij^)$r 
lltrlBTFTQ2fc*i-«jfc-^*.S.J:5fcv ^^-y^^-M 
1 #J(OT FTQ5 1 l4PST-fe <? , J- =Z V Sf -^M 2 ttfl(0 
TFTQ5 2»4N^t^oTtJ!9. :tl?,TFTQ5 
1 , Q5 2©y- KwSfJlSt's/ KSKlilBOSjRttS^ 
so 5-z_b-tiZZ.kX\ ^tDS^-Ml t>*y^M2 t 



#B82OO2-278498(P2002-278498A) 



19 

So 

[0091] Histt, -iftiaifj/.ha^yRBfc^twisya 

Ga. Gbfcfetffc«**S©S?8ia.-Cfc3. -©06 
W0ij-et>, 1 7 AftHT H4 1 2 7 K##J SftTfc 

•j, f-^©sii^Ktfc5 1 ©^^ 5 ym, m 
iwi^ (itrtaawttlE) tfto-c, 

tDST-Ml, M2tdSRAM6 6*^07='— ^^Sii 
*ix5 0 **JWIWe*>*»jfe0 2~l 2 70^-T5^ 
T?f±> iitRi&lG a, Gb fin — U~<;V- (#jllRmflE) i 
A^ot's/ hiliRj&g Book's/ h»fi^.»Jt*»C 
Lt> * y fH^M 1 OlRlffV lt^^y Sf^M 

2©^msEV2 tKmmfry. ^*y#™i, m 

[0 0 9 2] r<D±5KLT\ Ifs/ hS$RiHBiCi£m$ 
tbfcS^mffi^V 1 T'fcS^^i V 2 T- fc2>» Pel i:©Jt 
^5rl : 2 1 r. i: T\ #pg^*^^tt5„ * 

4fc) 7*-*£lEti:$-&T:J3#, ;ot*^ hil^B Sri 
*fc»±*»©7 u--MWfc-OSJW«fc«BEV ltV2i 
W^rit:, 2o©*Wfc#HJW«)i;:**£iv ffi 

[00 9 3] ^gmoXtt® ft 3 ©Mlcov^t, HI 7 

.[0 0 9 4] 0 7tt, #3SWCD||;!&©ft3©^©S;^ 
SE«fc*5ltS lo<Otli*^ACDS»ll]8SlllT-fcSo - 

<om7<DMmi. itrfccoHs u 

-f-5o *«*Tt>, HtlxBrolil3co^t'^)#^. BiO 
IMHbOfcfci::, ^ * y *?-Mtt#RW9M 1 . M2©2 

[0 0 9 5] MIEHI 1 *5 it^HI 5 <DffifS.X~l*, VSW&L* 

<, *fc«WM*P-t>#liEL**6 2fcPfiJt£;H5 
14, H^^^-i: LT?foP B 9 1 £rfflv\ •*©«!& 9 1 

[0 0 9 6] buIB^iS 9 1 f±, StrCR 11. R12©1 

JEVDDCD#HPJ! (H^) RtGNDiOMt^SS- 
ttTV>S. *«^-Cti. IWElfy hWU»B 1. B2 ;- 
BtttS!i*feixT*Jfei\ ^D^Ml, M2(3HtfJ 
14. PSOTFTQ6 1, Q6 2\Z-ii\^:tl^-X. < Dfl. 
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*Oi*»/#*aS:iW»1-5. T F T Q 6 1 ttttrlBfflft 
Rll, R 1 2 £&7UK:« TFTQ6 2«BUl2ffietR 2 

[009 7] milEStaR 11, R 1 2 frftKizmMzM 
l$.£h,Z<D^ l/2©tttttt«)«ttSrffJ«i-afc»i)-C 

1 / 2 fc-frto-fc-cffrdtt- 

io 5itttJtLV\ LfctfoT* #J8ttRl 1, R12, 
R2, R3cDffimfflttffiS(^L^rt^a*bl\ 
[0 0 9 8] TFTQ6 1, Q6 2©ONStrLSr 

»W-t*Si» j£fS9 1 fctt, iTFTQ61, Q62^ 

VDDX (R3/ ( (Rll //R 12) +R2+R 
3) ) • 

©®JEdSfPiO$H, TFTQ6 1i3#Iti-eTFTQ 

6 2tF#m.mm&<r>bz, 

VDDX (R3/ (R2+R3). ) 
20 coftJEEd s PPJP^tVx T F T Q 6 1 i s #H^tefT F T 
Q6 2iSiItti©if, 

VDDX (R3/ ( (Rl 1//R1 2) +R3) ) 
©fllJBE^fMPiSiV TFTQ6 1., Q 6 2 ^JC^Jl^ 
VDD<DmjEdSS^TOP^HSr.i:tc:^5. 
' t£t$, ±!E5<CT? (R 1 1//R 1 2) if4, g^R lit 
ffifeiR 1 2 t ©MJiJS&tffiT-fe 9 , (R11XR12) 
/ (R11+R12) x-*-r r. t ds-et 5. 
[0 0 9 9] UfciSoT, BUxBroJ; 5t-&1&fctR 1 1 . 
R12, R2. R 3©ffi45tfit2MESK^Ll^§-£\ TF 
so TQ6 1, Q6 2&&\Z#mmVtm<Ot%* 2 VDD/ 
5©«JE*spp*P**b> TFTQ61iSiI«11?TFT 
Q 6 2 dS^JI^fi© t # , V D D/ 2 COmJE^PPjP $ 
*V T F T Q 6 1 «S^KftKtB.-T*T F T Q 6 2 ^iltf 
m<Dt$s 2VDD/3(Dmj£&mO£tl?>ZtKtl: 

5. roJ; 5iat> B^iH^Art^ffi^^D/A^m 
[oioo] :©,t7i;§^ty^Mi, M-2K*rj£ 

Lfc T F T Q 6 1 , Q62 **9/*Nia4tt^tn**. 

fc9i-srt-e, (mil) Ri>5>**.e»ixfc« 

40 iHmjEVDDSr^tiJL, -WEJEftUXm****^ RJ 

*pi-5¥&i4> 9 i^ic, ^»-^r 

^j-Cfe^o ^7t, ^flESrBtJlEffitrCR 1 1. R 1 2, R 
2. R 3 ZftoVT-ltteK , ^V^^i^T'^Ci i9l:L 

[0101] fcfcV ±IEH 7 ©««"Ctt, «ft(OBft|ftS: 

M2iTFTQ6 1 , Q 6 2 t (Dl^tcft 3 ©T^X-Y ^ 

1. M2©fi-fr*i:<ol>J-C, WttrWIIitSiklj-W- 
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HB#&i\Kfri*i?& tui£©0 6©$ij#p*-f s^rt 

5. 

[0 10 2] JbfE0 7 ©flfj&fi, S^At' 

g|5^^»4|II-(D#fiS^F-§-SrMLT^-r o &ai--<#w\ 

^^yi^Ml, M2©iilA)S3, a^-rVlJ-C 1 1 , C io 
2 r5r^rtvm^LT^9 1 kX'h 

[0103] fig-eti. 9 1 <D&m®&ZC L C 
iU ^yfyfcil, C2 l©f^m^*SrSr^tv^ 

dS*»CGNDmfi[T?*)5i:#/ ?£ift9 1 tefiOWflffidS' 

VDDXC1/ (CLC + C 1 1 +C 2 1) 
CDmjE^EPiD$n, ^^D^MlCfflMGNDlft 
"C^ * y 2 ©tti;^ VD D^tecD i: # , 

VDDXC2/(CLC + C1 1+C21) 

©«jE^fPiq$ix, ^^tyi^Mi, M2(Dtti?)tfmz. 

VDDX (C11+C21) / (CLC + C11+C2 
1 ) 

©sje^epap;**^. . . 

[0 10 4] •fi-e, fctttfC2 1 = 2xClli 30 
U CI l^CLCi§U</i5t!:IC« x%5t£V*% 

[0105] &&W<DmMe>?54<nmffilzo\iiT. 0 9 

~mi i \zm<5\, ^xmw-ftits , wto t *s ?> -e* a, 

[0 10 6] 0 911 #3gK©Hl£©m4©^0?3<^ 

■»H»c*sit5-ro©H*«lttAo**iiii&H"C*>*. i 

©0 9©lft&li' ttSfiOBl. 0 5, 08©«j£U:S(H 

•D/A««6SrfflV>T, LUt^F- 6 2 *r«»i-5 T F 40 

TQ 2©y-?h:mJE£3§££*5t>©-Cfc5 0 -©*: 

miEta*IST-fc-5tirlSTFTQ 2 ©>?- Mca V7 
VtC2 1, C 2 2©-#©3S^£rgHgH-5 0 ^VfV 
tC2 l©te*©JH : Ftt> j ey*-T-M2©a*fcSBSt* 
*V ayf^fCi 2 Wte^W*ffi^-(4='> / 'r> / -^C 1 
1 . C 1 2 ©-*OWT-t'SBR$Jx5. = XxVf-C 1 
lOftfe^O^tt^^y^^MlWW^tC^^^ = 

>fytc i- 2 oj^otlf ttttllff v ddo#III!i 

[0107] -t Ut> C 2 l'=C 1 1=C1 2©tMSS : so 
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ii'U C2 2 = 2XC2 1©^ittt5, -f-&;fc> 
*>, V^t?^5C-2C DACMi$Jl5, i<OC- 
2CDACM(COV^tll AS I A DISPLA 
Y' 9 8©P 2 8 5%:\Z.mifc£tiX^5<DX\ ^(OW-M 

D/AaaJMil»«:*jfcU -e©m^Srfi-aEL*^6 2 
©fEibffl (0 T F T Q 2 —-^ ^ 5 r 1 1 Pllg-Cfc 5o 

[0 10 8] '*flMtT?tt:» f l©7^f-f^ 

T?fc5TFT Q lt^^ytfMl i©KteM2©:r^ 
f-fT'Sf-efeSPSOTFTQ 7 1 TF 
TQ 1 t^^y i^M2 t ©P^tC^ 2 ©T^X^f 
T'fe5NlOTFTQ7 2'*S1S!»* S>tU 'WbOTFT 
Q7 1, hfctttMBtfy h«SUftB©»K 

mJE^-^^ fe^> HuffiTFTQ l Sr^bT, '«*BlS© 
#-^*M*yMl^Ml, M2fc:&-«Jl£#i&**u5. 

[0109] @1 : 0(1> fJfSfc'5' ha*UftB*j J:t«lW 

"CW 1 7 U— AJWfiiJT f (4 1 2 7 lw##J-$*vC*it> . 

ft^^t y §H^M 1 ©jg&«E V 1 k/^V M^M 2 ©a 
iR®EV2 <tK#Ji&:b!!) v ft^*!)*^Ml', M2£S 
RAM 6 QfribO?— ?tf9&$.frZ><, *^^P3T?*>5 
?&&© 2 ~12 7 0M5 V^T'fi, iliRi^Gfin- U 

•5©T\' fcV h3ft£Btt&jft©«£ (01 OfliW 

asv 1) kttZo 

[0 1.1 0] .z<D£.5\zm&rzz.bK.x.ox> mmm 

Ci&<> TFTQ 2©^*- hl|ffiSrftiJ^li--5r kX\ 
[011 1] ««HB«S©«*3fe^SU^-fc»r* 
■C. -©J: 5KTFTQ 2©y- bWJZ&ttmVXttfc 
ytyt^Ml, M 2 teStJS Lfc*^ ■y^>'i/*^-Sr* 

•To w©«^T*(4. • ^ * y Sfc^F-M 1 , M2tef4StilSTF 
T Q 1 1 , Q 1 2 <t o Ttiffam-g-tS S yO»y -JrH^-r 
— ^©til^l(4; TFTQ 6 1 ;Q6 2, 

Q6 3?r$!lfflli-2).TFTQ6 1 ~Q 6 3 KMxm 
-YX-eWia*^ #TFTQ6 1~Q6 3(ijgJl^fll© 

*BSk:4*H^m«E#J!th,<5r tte/j;5. 
[0 112] Lfc^ot, fc'j/ hwfi^-te^^v ^^ey 
^^M2»4, ^^ey^Ml teSttT2fg©SBSSr^a 

el$? 6 2te«^-f tjjs-et, r©j;e>te^^y 
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IfMl, M2KSRAM6 QfrhO^f— 

[0113] ^m(omM<Dmzmm^^x. mi 

[0 114|B12I±, *»W©IUIS©JB6©jei(l©* 
^2S&fc*5tt5 lo©H*««A©«ftiaKBi^*5. 
r cdH 1 2 MiEoH 3 tclgffl U *fi& 

T3£Stttfl£?8y&=* vri^c l , c 2;&sfflv^;ftSii 
F TQl i.^itt«SSKS*VC*S *> » ftibyKt^vm* 
3i, Q3 2^gag$tvT^sr. t-e&^o rwmi 2 

©3litM«3 >-f^tC 1 , C 2 fflftV^tt, FR 

am mmmtt* * y w5t;?>©i'T (h7 

v^**) ic.. (3yfyt) «^-c-fo5o citut-io 

t, @3ffl4i@©TFTPl, P2, Nl, N25rffiffl 
i-?>SRAMlH]gSJ;«9 #3Meiai&ffi««vh£<i-5- 

[0115] fc*5; -.§Mt«fl4tK=' ^^ofiJt^Sc 
it, 1tk*.t£!&m2 0 0 0-1 6 4 8 1 8-§-&$8:fc4.tf 
i|#^2 0 0 0 -1 6 9 2 9 7^&$g^Mc!E^$;h,T^£ 

[0116] .*fc v .mrfS3£«m##ffl£=> f 

; fVtC 1 , C2 0-S^TFTQ 1 . Q 2 a KfflfcZ 
tt; tt««S|WETFTQ.3 1, Q3 2*ft\^X&m£fr 
5. Sfe.H:IWaH.l.*iJ;U t H.3©K«6 3 7?f4, *$E 

IS&Jf, »3tJi; m^$ffjilS*Jj;^@W«ST% TFT 
Q2£P§2£ U :tiEL«f6 2*T.F-TQ 2 t GN 
Di©^AtX^5o -* % ;O01.2©Mf 

s«6 3aic:, mm. mm, n+ffi&m, &%m. 
jetuhmk ]ETu^m*5£tfimm<omx*mmz*ixmt& 

EL^62a^, Nl©TFTQ2atSISffVD. 
T F T Q 2 a , Q3 1, Q 3 2 bME.<D&HS^'h 
[0 117] *38W©3eatOJB6.©»lBfcoV>-C, 01 

[ 0 1 1 8 ]v B 1 -3 14, *l§0J<D||JS<D^ 6 O^COX 
^et-*J»t.5 4o©pi3(i^«3S^lHl8SE|-efc5. - 
<0H 1 3 ©JftStt:, tuxficDE] 1 2 ©flf^fcjgfla U *rJ& 

f BSt5„ ftlt^tli- #«J&T*t4, 

T 1 HISS 9 G.^<D&&WfcW-l&= 1 ^fVt C 1 - C 6 



g©W3f? (06t?l4A l 1, A 2 1) £-f£$C# 
' a©W* (816-CttAl 2, -A2 2) tt?*ffl**UT*S 

•j , im&mt&iemm* yfyfc 1 ~c 6 i^aven 

*tJ&1"5 TFTQ3.1 ~Q 3 6 *mWtTZ> tc£>.(D \f v Y 

wrmv i ~b 6 t>, pttfax'&wcmnnmm (013 
T-ttAi 1, ai 2) kmm&nvwm (rli 3-^4 a 

2 1, A2 2) tt?, i"4i3^BI«EfTM-C*ffl$H-C*S 
t>, **««rtfci&»t)SB»««0*-fr* J ^S< save 
- V>3 0 #B8*!lRO«ffitt-VDD"C*)«?» Nf©TFT 
10 Q2 a.*5fflV>fe*V, £*xKl*tt£;i/r#»EL*-¥-6 2 a 

[ 0 1 1 9 ] HI 1 4 f4, BUIBt':x hSJRi»B 1 ~B 6 *S 

ii^sj^Gi, g i + 1 <Dmmxhz>„ ;®g|14 

<DmXit. 1 7U-AJWI1I1.1 2 8^#J$^T*5t)\ 

*n&tf)U:, l 5 v^Tiiifc&G i as^-f u-</vi 
.•■ fc t> , d>o fcT j/ h511Ri^B l-vB 6 ^5^— fieKcx^-r . 
/u£ fto/C, i ft i »#3i^m^k= V7=>1h C 1 - 
C 6 S R AM 6.6 fe.Of*— # #®&3MV 2 0?-f 

5 i^-eSltRi»G i + 1 w^/vt ^ •? , A^o t' 
20 hJURiil B 1 ~ B 6 Vr</Wt liot, i 

+ 1 f? B ^yfy:tci~c6[;s r 

AM 6 6 h<T>*f—$ *SStii*ix, - gs^O 3 ~ 1 2 8 © 
5 V^-Cf431iRi®G i : , G i + 1 fid — U-^VWifr 
<0 x if h W&M B 1 ~ B 6 <o fc* y b (OM^-oy 

3yfytCl~C6©f-fii?TFTQ2 atdffliO^ 

[0 12 0] **S % ±IEco^-|CfcV^-C> il^G i ^ 
/N^U^/k-CS).*^*, i .+..1 I4n— U^W-C 

so >S©.T% itTl<Q*3*«mf«l«3.^V^C 1~C 

6 {C^-^ *.*ii^^5Pr8v • i>+. 1 fi 1 ^ <0#3&Sm#: 
ifayfVtC l~C.6!C7 J -^^»ii^tU^C ttt 

[0 12 1|BUtt. -to try h©a*fc»JCLT» 

mm 4 TtdvmiRZti. . t>. hs^B 4 t4»ra 8 Tt£ 

ft. >fy bm$mB 6 (4^r B 13 2 T«»taK**t5. * 

40 tc. hi 1 4 (o&ix'it, mss,m^mmr * i y u-j^mm 
©i/i2 8tLtfc'*)> fjicipt) i y i^-AjBHDrt 

T», (128-2) / ( (l + 2+;4+8 + 16 + 3 
2) X 1 } . = 2 Bfc'lt, SEElwaiRS*t«. 
[0 12 2] U/t^oT, l*J«tt^20^^f v>^ff4 

;•■ y t —?(Dm& ! ?i-&?rt>tl. 3(0^-f.i^^X'it^'yhm- 
mMB l*SS^$tb, 4~5<0^-l'.5>'^t?J4fs/ bil* 
K«B2!iSaMW-$^ 6~9<D^:>T;5>'^-Cl4tf y hiMf. 
IRiilB 3d3il^,$ix, 1 0-1 7<Df-{.5. WXYtVv 
so hil^B4^^^^ 1 8-3 3©<7-f^ Vi/T'f4 
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ttlStft's/ hjl^B l#iliR$*V, -9 7-1 2 8© 

[0123] z<D2L?\zffif&-rz>zt\c£^x. -m<o 

[0 124] 4*5, 014WWtli, 1 7U-— ^©RBIr. 

2 0, R-OtyhW{iS:*iUV»5. :Hl±17 

ft-m, PDF "CF^S iftcfeoi lRl«4«bMftttAo 
!fflH#3B£1-5 L^L^b, liufBEM© 
J:5fc^5>fc#*SO»3tSr#T. ttlBttBMMStr- 
S3fe#-t-5fc«)lc:fi, MS-BKiS^try h (1tb*.t£V 
?MMB6^>B5) WUMW«r»i6»<#«l, 

[oi25] tfc, 17 u- AjHiwtt-c tr«x»in t -r 

3 J: 9 i>, 17 u— -MWro©-««r$S3fc»IW t -fS*^ 

<DT?»*LI/\ r <D#&tttVtm £ 3 * IC , [2] 13 
WefiW^SIftfrSjffiiaV^Wc 1~C6©5*.©1 

[0126] *&W<DMM<Dm 7 O^tCo^t, HI 1 
5icS<5l,>T«iK-rn«, KT©i*3 0t*fo5. 

[0127] ei 1 5 *&w<DmM<z>%i7 <D&m<nm 
**itK*s«-.5 4-o©Bi3ii««©mftigBSH-e*>5. r 
©11 5cD«^;tt, ituiB©EI l sfc-itfiaot^Ci 

M»Bl~B6iJ3, Bl~B3iB4~B6i©2 

- 5„ -f4;b*>, bTy hiiiRi&B 1~B 6^B8S?We* 
ffl**v5^CtttWBHl 3©«J«ilBI«-Cfc«»tJxift. 
Ell 3©«j£T?te J Er©t:*S' hiliRi&B 1~B 6;&S— 8SL 

[0 12 8] Lfc^oT, SSll^C©^^^^, $ 

ttSrl^Ji-f 5 r t So 
[0129] 4*3, StrfEEl 1 4 T^i" <fc 5 4SftfNw*5tt 
5SM**flc*W=»>^ f >'1>-Ci~C6fc*rt-a#ii*SI! 

[0 13 0] *»M©3Wioj|S8©»IBlro^-C, Ell 

[0131] El 1 6 »i, #3gW©0Uii©S 8 ©7fc!i©3c 
^BJC*itt5 2o©H*|Btt©t8^lH]ggEl-e*>5. 
©Ell 6 ©«;&(*, tuiS©Ell 4©«MEfc»aU 



(14) 

25 . 

KUB l~B3£ffll^T, *oaWffl*^#H*A 1 

1, A 2 lrt-e^a— K^tb, v-xi'iJ- 
C l~C8<0 5*>©*rJ^-T5't)©#^*?$tl5r.iTfc 
5 0 ^©fc«6, 2 3 =8^f>, mrlE©<fc 5l-8o©3£^ 
WSIKa^^C 1~C 8 fcKtt, £fci£ifc#g© 
MtMI^VfVtC 1 , C 3 , C 5 , C 7 
LTIiNl©TFTQ3 1, Q3 3, Q3 5..Q3 7S: 

2, C4, C6, C 8 l;i*fJ&LTteP§!©TFTQ 3 2 
a, Q34a, Q36a. Q 3 8 a fc-ttu-^h^tt* £ 
t t>K, ISfEil^{f-§-Sr'r='- K^-57i*©TFTQ8 
1~Q8 6Srta:JtTV^o 

[0 1 3 2] LfctfoT, E»««<0«-&4r-«/h*< 
[0133] 

20 K.fcoT{S#iSUDx-*£^yi^KI^^, -toy 

30 [0 13 4] -?rix^>x, — »©Utfj&{6JBL-C\ l$##J 

[0 l 3 5] :W:JtoT, '*a©«-g-*4r«[ffl LT# 
t*s/ h©^-^^»jE£;i-5^^y*^(c^*tb, ^fc 

J: o -cm^^*T-Sr^#l©x^-x ^ -ClEtb-t-S r 

10 13 6] £fc, **W©**it11»±. JW±<D«t5 

^©t« * y ^^©lEttrt^^m b-C#HM6©«£E*rm 
^ft^*^ WlD-r 5 4 i* LT, «»}fc#f?f T-feKfEti 
f*^tb^Srm\ R-7 ; -^©?l»5i^S:=fTt?4^J: 5 
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y*^£, l3-©m^$U£#LT, «*^#P£fS*J<fc 
tf/:£fcl±8^©«3PI©'>&< £ t-^l-MLfct* 

?/ bmmmft z> 1 1 t> ^-^ * y t mm 1 or 

[0 13 7] *rftt$>;iU («MWfcJ:a?WA'*WPW 
JHffiN tf *ii K § 1 0 $ ft 5 © t?> BBiUgfc 5: HO^f 5 - 1 

«©CPU*©»fttii5*fc<, teiMHt^J/e^SW"* 
[0 13 8] $fe{C^fc, #38^©i^a£tttt:, J^±W 

-f5lifc7toT x £«^ft^iiiT-K^LT^&£ft5 
•*BMfc©««fc*ra: bfc t- -y h fcfiiSit 5 h t h tc . ifj • 

ie^ i (DTt^j ym+te j:i«-©wum>#* * y * 
jt^jn^. t ©rat- 1- j/ h m$im\c x otm-fttM * 

[0 13 9] *fti$>*., ftftm^±i>*f'S9 f^&v&m. 

«SteraT-*iitc5llHl$ix5©-C% BH*Srfi!H*-f-Swi: , 
»5t#^SrNf^#l©-r ^-x^ d k "CD/- 

[0 14 0] *«MO**»«»4. U±<DXo 



3? 

^fS^fc X o TfS-§-i^©x-^ ^ y IcHiZ^ 
^r©^ * y ©fBlil*35gfc*tJS: LT#BBISW>«EEfr« 

{fc#$if£S:fT>\ ID— x— *©?S#j£^£fT:bfc^.fc 5 
K L-Cv fa #i»^S&II]B©£«;*Mfc£E!5 «t 5 LfcSi 

[0141] ^-ft^xv #>fey *^-©i±i^©APSfmffi 

[0 14 2 ] $ bt-* fc. ','*58WO«*S5'lt»±. W±© 

t- 4 -f m^z. X o Tfs ^©-r-^ 5r ^ y SK/F-fcttii 
^r©^ * y ?g^©IEtgrt^J£^JSbT#fl8l»©®I 

«t5^L<-C. ft^lEK)lE]?§© 2 tfm*'(k«:BI5<J:5»-L. 
T> «-««3t#^^-JcMJC£; UT»f* *ft* ^ ^ y 

izmwmzMfc t x , mism 1 ©t ^ x ^ <t 0 5 
^ ■* y o.m»=* 2 ©t ^ 

[0 14 3] -tft*^, ^^.yjH-T-Offl^xOiPUCWJE 

^#Jt?^ffl L--C#^i y Si^-tcflStcStiiift, *fcb-;y 
h a^HfiffiS M List's/ h IKttM T-*a § I le] $ ft 

[0 14 4] *7t,.*«MO**S?1li±, U±.<OXo 

[01.45] ^ft^>^, la^ffia^/hL. -s©#pg 

[0 1.4 6] *«W©**»E1H±, ^±© 

[0 14 71 BBiHiCW^^^^^fift^ 
[0 14 81st *»WO**K*'tt» «±©<t 5 



1#B3 2002-278498 (P2002-278498A) 



(16) 

29 

[0149] -t*u$>*., fBMm^n^-M'b^ < f 

[0150] $ ^S^W^^fli^" K±0 

J:5fc, '1MB;* lilMI^yfyff 
[0 15 1] tjl^, TFT*Jf©h7y^^iSrt 

ffli-SSRAMlHl8&-c-li3W-34§-£-<J: >? fc, 

[0ffi<DfI81£ftfft9!l i° 
.[H 1 1 iWRWoieftoJIS l oJKfB©**Sllto«ll»W 

[0 2 ] iWa**»*K:*J«-5 SRAM©-M«5r* 

[B'4 1 0 l oit*««fc*iW 3 * y -hWR**! J:tW 

[05] '*38«o|«So*2 0»||l©**SlfliK:*Jlt« 

[0 6 ] 0 5 <0*^gg^*5tt5 t* * hWUSUS J:t«' 

[0 7] ^W©SBK©»3©»li8©*3%*1tfcJ3«t5 
1 oco@i*|H^ro«^[e]?S0T-fc5o 

[0 8] M^^m<DmM<o^3<Dwm<D^mw\^ ' 

.Sr*i-SMI11K0-Cfc5o 
[0 9] *^PJ©HJfeC0^4<O^flg©*^a»-*5»7 v 5 
lo(Oiii*^<O^;»|Hl?S0T-fc5o 
[010] B9©*jNS11fc:*Jl*S "h3i*U»*JJ:t/ 

[0iu H9o«/a*fflv^-c, ««eiBHia©«ft3t# 

[012] ^0J(O|lliSO^5cO^O5«^Btw*J«t 

[013] *^0J©IIJS;O^ 6 CD^®CD*^^a^*5lt 
5 4 o(OM*^rofl;»lHl8S0-C-*) 5. 
[014101 3(D*^atC*5ft5K's' fJltR^^J: 40 

[015] *&w<Dmm<Dm i <Dmm<om^m^i^f 

5 4o©B^«©«^IhIK0'C*>5. 

[016] ■j&m<D%&<D% 8 ©flgfBeO*^Bfc*Stt 
5 2o©®f[l^igS©S^Eg&0-e*>5 c - 

[017] ASW*f!6*a«0**JS«©*ISW*<s!lSr 
*i-^n 5/^0-Cfc5. 

[018] 01 7cD^^et-*J«t5«-iii*$l50«^^ 

[019] te©«*ft«©**8«fc*j'tt*#IB*»© 50 



[020] 01 9©**$ijiK:*srts^*y-t-'»'©«j* 
[021] 

[0 2 2] 0 2 1 T^T^SSfcfcJtS^-HSKOEK 
[02 3J02 1 -e*-t-**|gfifc*3Jt5#H3(l<O08S 

6 i s^sa 

6 2,6 2 a *T«£E LlUT- 
6 3, 6 3 a m^L 
6 4 CPU- 

65 

66 SRAM ' 

6 7 nyKD-7 • K7^^ 

6 8 tfyh = Vha — 5 
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